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PREFACE 



HOW TO USE THIS MANUAL 

This document introduces the RT-11 V02C, RT-11 FORTRAN VOIC, and 
BASIC/RT-11 VOlB-01 software kits to users receiving them for the 
first time. 

Chapter 1 explains the contents of the kits. Chapter 2 contains 
step-by-step instructions for building the systems from the 
distribution kits. Chapter 3 contains step-by-step instructions for 
executing simple demonstrations. Chapter 4 contains general building 
instructions and instructions for customizing RT-11 for special 
hardware. Chapter 5 contains instructions for assembling and linking 
RT-11 source files. 

Immediately upon receiving your RT-11 software kits, thoroughly read 

this document and the RT-11 System Reference Manual 

(DEC-11-0RUGA-C-D,-DN1,-DN2) . In addition to tHe RT-11 system 
documents, RT-11 FORTRAN users should read the PDP-11-FORTRAN Language 
Reference Manual (DEC-11-LFLRA-C-D) and the RT-11/RSTS/E FORTRAN IV 
User's Guide (DEC-11-LRRUA-A-D) . Users of BASIC/RT-11 should be 

familiar with the BASIC/RT-11 Language Reference Manual 

(DEC-11-LBACA-D-D) as well as the RT-11 system documents. 

Once you understand the contents of these manuals, you may build your 
RT-11 system according to the instructions in Chapter 2 and exercise 
the demonstration packages in Chapter 3. Users with special hardware 
considerations, or those users building nonstandard RT-11 
configurations, consult Chapter 4 before building the system. 



CONVENTIONS, ABBREVIATIONS, AND STANDARDS 

The following are the conventions, abbreviations, and standards that 
are used throughout this manual. 

1. All numbers are listed in octal unless otherwise indicated. 

2. The following abbreviations are used: 

ALT ALTMODE or ESCAPE key 

CTRL CONTROL key 

CR RETURN key 

LF LINE FEED key 



vxi 



3. <CR> or <LF> indicate that the RETURN or LINE FEED key should 
be typed at that place in the dialogue. 

4. <ALT> indicates that the ALTMODE (or ESCAPE) key should be 
typed at that place in the dialogue. 

5. Text enclosed in square brackets, [], is optional; when 
including such text, do not type the square brackets unless 
otherwise indicated. 

6. CTRL X indicates that the CONTROL key should be pressed and 
held down while another key, "x", is also pressed. 

7. <TAB> indicates that the horizontal tab should be typed. 

8. On ASR33 and ASR35 Teletype (1) terminals, special characters 
that are produced by holding down one key and pressing 
another are: 



" 


SHIFT N 


\ 


SHIFT L 


[ 


SHIFT K 


] 


SHIFT M 


<TAB> 


CTRL I 



9. The sample terminal dialogue provided in this document 
contains version numbers where they would normally appear. 
The version numbers given include xx's in those fields that 
may vary from installation to installation. The exact 
contents of these fields are not of interest, as long as 
appropriate digits appear in the area indicated in this 
document. The same is true for FREE CORE messages printed by 
any of the system programs and for FREE BLOCKS messages 
included in device directories. 

10. Wherever necessary, computer outputs are underlined to 
differentiate them from user inputs. 



RELATED DOCUMENTS 

See the RT-11 Documentation Directory (DEC-11-ORDDA-A-D) for 
information concerning related documents in the RT-11 library. 



(1) Teletype is a registered trademark of the Teletype Corporation 
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CHAPTER 1 



OVERVIEW OF SOFTWARE KITS 



1.1 RT-11 SOFTWARE KIT 

The basic RT-11 Software Kit is available on six media: DECpack, 
DECtape, diskette, magtape, cassette, and paper tape. Each kit 
contains user documentation and the materials necessary to build a 
complete RT-11 system. The components of an RT-11 Software Kit are 
inventoried on checklists attached to the outside of the kit. It is 
recommended that the user verify the contents of the package against 
the checklist and report any discrepancies to DIGITAL'S Software 
Distribution Center. 

The RT-11 DECtape, DECpack, and diskette kits contain "ready-to-run" 
RT-11 DECtape or disk Single-Job systems; copies of the masters can 
be mounted and bootstrapped directly without modification. 

The magtape kit contains an RT-11 magtape which is used to build an 

RT-11 disk system; a special program (MBUILD) is used to initialize 

the system disk, then to copy the requisite system files and programs 
over to the system disk. 

The cassette kit contains RT-11 system cassettes, which are used to 
build an RTll disk system; a special program (CBUILD) is used to 
initialize the disk, then to copy the requisite system files and 
programs over to the disk. 

The paper tape kit consists of a special program (PT BUILD) and all 
system components in the form of relocatable binary object modules. 
PT BUILD is run to initialize the disk with a temporary monitor, 
linker, and paper tape handler. These tools are then used to link a 
complete RT-11 V02C system onto the disk. 

Detailed instructions for building the system from all six media are 
contained in Chapter 2 of this document; general system assembly, 
linking, and building instructions are contained in Chapter 5. Note 
that the RT-11 System Reference Manual should be read thoroughly 
before exercising the package in (Chapters 2 and 3, and the procedures 
in Chapters 2 and 3 should be exercised before the system is put to 
general use. 

The contents of the RT-11 DECtape, DECpack, diskette, magtape, and 
cassette kits can be divided into two logical groups: system files 
and system programs. The system files include the monitor files and 
the device handlers (all with .SYS extensions), the system macro files 
(SYSMAC.SML, SYSMAC.8K, and VTMAC.MAC), the display support handler 
(VTHDLR.OBJ) , and the FORTRAN system routines (SYSF4.0BJ). The 
monitors included are Single-Job and Foreground/Background versions 
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for RKll disk, TCll DECtape, RXll disk, RP02 disk, RJS03/4 disk, and 
RFll disk; their names are identified in Table 1-1. 



Table 1-1 
RT-11 Monitors 



Monitor 


DECpack 


DECtape 


Diskette 


Magtape 


Single-Job, 


RKll 


MONITR.SYS 


RKMNSJ.SYS 


RKMNSJ.SYS 


RKMNSJ.SYS 


Foreground/ 
Background, 


RKll 


RKMNFB.SYS 


RKMNFB.SYS 


RKMNFB.SYS 


RKMNFB.SYS 


Single-Job, 


RFll 


RFMNSJ.SYS 


RFMNSJ.SYS 


RFMNSJ.SYS 


RFMNSJ.SYS 


Foreground/ 
Background , 


RFll 


RFMNFB.SYS 


RFMNFB.SYS 


RFMNFB.SYS 


RFMNFB.SYS 


Single-Job, 


TCll 


DTMNSJ.SYS 


MONITR.SYS 


* 


DTMNSJ.SYS 


Foreground/ 
Background, 


TCll 


DTMNFB.SYS 


DTMNFB.SYS 


* 


DTMNFB.SYS 


Single-Job, 


RXll 


DXMNSJ.SYS 


DXMNSJ.SYS 


MONITR.SYS 


DXMNSJ.SYS 


Foreground/ 
Background, 


RXll 


DXMNFB.SYS 


DXMNFB.SYS 


DXMNFB.SYS 


DXMNFB.SYS 


Single-Job, 


RP02 


DPMNSJ.SYS 


DPMNSJ.SYS 


DPMNSJ.SYS 


DPMNSJ.SYS 


Foreground/ 
Background , 


RP02 


DPMNFB.SYS 


DPMNFB.SYS 


DPMNFB.SYS 


DPMNFB.SYS 


Single-Job, 


RJS03 
RJS04 


DSMNSJ.SYS 


* 


* 


DSMNSJ.SYS 


Foreground/ 
Background , 


RJS03 
RJS04 


DSMNFB.SYS 


* 


* 


DSMNFB.SYS 






NOTE 






The 

the 

RKIJ 

The 

the 

Fore 

Sine 

Fore 

Sect 


monitors available on cassette are 
RKll Single-Job (MONITR.SYS) and the 
. Foreground/Background (RKMNFB.SYS). 
monitors available on paper tape are 
RFll Single-Job Monitor, the RFll 
'ground/Background Monitor, the RKll 
[le-Job Monitor, and the RKll 
'ground/Background Monitor. See 
-ion 2.7.1 for the paper tape monitor 






file 


' names. 




* Not availc 


ible 
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The actual running version of the monitor is always named MONITR.SYS; 
to change monitors, the user must rename the monitor in use to a name 
other than MONITR.SYS, name the desired monitor MONITR.SYS, rewrite 
the bootstrap, and reboot the system. Additional instructions for 
modification of system files and their use can be found in Chapter 4. 

The device handler files are named dev.SYS where dev is the 
2-character device name for the device in question. 

SYSMAC.SML, SYSMAC.8K, and VTMAC.MAC are the system macro libraries 
and are used when system macros are called from user-wr'itten assembly 
language programs. VTHDLR.OBJ is a set of display support routines 
used with assembly language programs that use the display processor 
(if any). SYSF4.0BJ is a set of FORTRAN callable subroutines that 
allow direct access to the RT-11 monitor capabilities from an RT-H 
FORTRAN program; this set can be built into a library called SYSLIB. 

Those files with .SAV extensions are the system programs; they can be 
executed directly with appropriate monitor commands. In all cases, 
these are the latest released versions of all programs, and they 
obsolete any other versions that may be in use. See RT-11 Systenj 
Release Notes , Table 1, for the version numbers of the components in 
the V02C kit. 

Recipients of RT-11 V02C paper tape kits must build all the files 
named above using the build process described in Section 2.7 of this 
document. 

Users of RT-11 Version 2 who upgrade to V02C should upgrade their 
BASIC systems to VOIB and their FORTRAN systems to VOIC to take 
advantage of the improved reliability. Users of RT-11 Version 1 who 
upgrade to V02C directly (without using Version 2 or 2B) must upgrade 
their FORTRAN system to VOIC and their BASIC system to VOIB; 
unmodified FORTRAN VOl and BASIC VOl systems will not operate 
correctly under RT-11 V02C. 

In addition to the basic system kit described above, RT-11 Source Kitq 
and microfiche Listing Kits are available to assist in systeiO 
development or modification. 



1.2 FORTRAN IV SOFTWARE KIT 

The basic RT-11 FORTRAN Software Kit is available on six media? 
DECpack, DECtape, diskette, magtape, cassette, and paper tape. Each 
kit contains user documentation and the materials necessary to build g 
complete RT-11 FORTRAN system. The components of each package are 
inventoried on checklists attached to the outside of the kit. It i$ 
recommended that the user verify the contents of the package against 
the checklist and report any discrepancies to DIGITAL'S Software 
Distribution Center. 

The RT-11 FORTRAN DECtape, DECpack, diskette, magtape, and cassette 
kits each contain a "ready-to-run" FORTRAN compiler and the modules 
necessary to build a library for each supported arithmetic option. 
The paper tape kit includes object modules that are used to build a 
running FORTRAN compiler and the appropriate library. Included in all 
kits is the simple demonstration program, DEMO. FOR. 
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All the kits include the PDP-11 FORTRAN Language Reference Manual 
(DEC-11-LFLRA-C-D) , the RT-11/RSTS/E FORTRAN IV User's Guide 
(DEC-11-LRRUA-A-D) , and this document. Specific instructions for 
building and exercising an RT-11 FORTRAN system are contained in 
Chapters 2 and 3 of this document; more general linking and assembly 
instructions are contained in Chapter 5. Before using RT-11 FORTRAN, 
it is important that the user be familiar with RT-11 itself and with 
the enclosed FORTRAN documentation. 

RT-11 FORTRAN VOIC requires RT-11 V02C to operate; it will not 
operate correctly under RT-11 VOl-15, V02, or V02B. 

Previous users of FORTRAN will notice the absence of LINKV2, LIBR, and 
PATCHO from this kit. The versions of these programs that were 
included in the VOl-11 FORTRAN kit have since been obsoleted by those 
released with RT-11 V02, V02B, and V02C, and are no longer necessary 
in the FORTRAN kit. RT-11 V02 users will notice that 0TSV2 and 0TSV2S 
are not included in this FORTRAN kit; they were obsoleted by the 
files V2S and V2NS in this kit and are thus no longer necessary. 

Included in this kit is the Software Performance Summary and recent 
editions of the Digital Software News ; both documents list known 
software problems and solutions (if any) for PDP-11 software,. These 
documents should be inspected carefully. The user should make the 
recommended modifications to the software and documents immediately; 
failure to do so may cause difficulty that could have been avoided by 
early correction of known problems. 

In addition to the system kits described above, RT-11 FORTRAN Source 
Kits and microfiche Listing Kits are available to assist in system 
development or modification. 

In addition to the RT-11 FORTRAN kits, there is an RT-11 FORTRAN 
Extensions Kit which provides FORTRAN support for optional devices 
such as LPS-11 and VT-11. Documentation for the use and installation 
of these functions can be found in the FORTRAN/RT-11 Extensions Manual 
(DEC-11-LRTEA-C-D) , which is provided in the extensions kit. 



1 . 3 BASIC/RT-11 SOFTWARE KIT 

BASIC/RT-11 is distributed on six media: DECpack, DECtape, diskette, 
magtape, cassette, and paper tape. Each kit contains the BASIC/RT-11 
Language Reference Manual (DEC-11-LBACA-D-D) and all the materials 
necessary to build BASIC/RT-11. The components of each package are 
inventoried on checklists attached to the outside of the kit. It is 
recommended that the user verify the contents of the software package 
with the checklist and report any discrepancies to DIGITAL'S Software 
Distribution Center. 

The BASIC/RT-11 DECpack, DECtape, diskette, magtape, and cassette kits 
all contain the following "ready-to-run" versions of BASIC: 

BASIC. SAV Complete BASIC, nonoverlaid; includes string 
support . 

BAS8K.SAV Smallest possible version of BASIC; overlaid, no 
string support. 
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All these versions of BASIC are ready-to-run (under RT-11 V02C) ; once 
placed on the system device, they can be started as described in 
Chapter 1 of the BASIC/RT-11 Language Reference Manual . The 
nonoverlaid version (BASIC. SAV) is linked for maximum execution speed | 
at the expense of the extra memory necessary to keep all components 
resident. The overlaid version (BAS8K.SAV) is linked for maximum | 
memory efficiency at a slight expense to execution time in response to 
certain commands. 

Files with .OBJ extensions are relocatable object modules that can be 
linked together to form BASIC. They are used when customizing BASIC 
or when adding assembly language functions (paper tape users will use 
these files to build a running version of BASIC on the disk) . 
BASICR.OBJ, BASICE.OBJ, and BASICX.OBJ are object modules that have 
been assembled to include the alphanumeric string capability. 
BASNSR.OBJ, BASNSE.OBJ, and BASNSX.OBJ are the corresponding object 
modules assembled without the optional string support. 

To build a BASIC with all features included, use the linking 

instructions in Section 5.12. To build a version of BASIC without 

string capability, substitute BASNSR for BASICR, BASNSE for BASICE, 
and BASNSX for BASICX. 

FPMP.OBJ is the floating point package for BASIC. FPMP.EAE, FPMP.EIS, 
and FPMP.FPU are customized versions of that math package and support 
EAE, EIS, and FPU options, respectively. To build a version of BASIC 
that uses one of these options, use the corresponding version of FPMP 
wherever FPMP is called for in the build instructions. 

• 

Instructions for building BASIC from the distribution kit can be found 
in Chapter 2 of this document. Osers of previous releases of BASIC or 
RT-11 should note that the use of BASIC VOIB requires RT-11 V02B or 
V02C for proper operation. 

• 
Finally, in addition to the BASIC kit described above, BASIC/RT-11 
Source Kits and Listing Kits are available to assist in system 
development or modification. These may be ordered from the Software 
Distribution Center. 

In addition to the BASIC/RT-11 kits, there is a BASIC/RT-11 Extensions 
Kit which provides BASIC/RT-11 support for optional devices such as 
LPS-11, VTll, and VT55. Documentation for the use and installation 
of this support can be found in the BASIC-11 Graphics Extensions User's 
Guide (DEC-11-LBGEA-A-D) and the BASIC-11 Lab Extensions User's Guide 
(DEC-11-LBEPA-A-D) . 
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CHAPTER 2 
SYSTEM BUILD INSTRUCTIONS 



2.1 INTRODUCTION 

This chapter contains the step-by-step information necessary to build 
an RT-11 system, including instructions for FORTRAN and BASIC users. 
The building procedures in this chapter assume familiarity with the 
RT-11 operating system; thus the user should have read the RT-11 
System Reference Manual before beginning to build the system. In 
addition, FORTRAN users should be familiar with the contents of the 
PDP-11 FORTRAN Language Reference_Manual and the RT-11/RSTS/E FORTRAN 
IV User's Guide . Users of BASIC/RT-11 should be familiar with the 
contents of the BASIC/RT-11 Language Reference Manual . There are six 
sections to this build procedure: 

Section 2.2 Building and Starting from DECpack Disk (RKll) 

Section 2.3 Building and Starting from DECtape (TCll) 

Section 2.4 Building and Starting from Diskette (RXll/RXOl) 

Section 2.5 Building and Starting from Magtape (TJU16 or TMll) 

Section 2.6 Building and Starting from Cassette (TAll) 

Section 2.7 Building and Starting from Paper Tape (PCll) 

After reading the general instructions that follow, proceed to the 
section that pertains to the medium upon which the system was 
distributed. Once the system has been built, proceed to Chapter 3 for 
a demonstration of the system. 

Chapter 4 contains instructions for customizing RT-11 systems for 
specific hardware or unusual configurations {e.g., single-disk 
systems) . Users with specific hardware considerations should refer to 
Chapter 4 after building their systems. 

NOTE 

No RT-11 system program ever HALTs with 
the expectation that the CONTINUE switch 
can be pressed to resume operation after 
corrective action has been taken. If 
the computer HALTs (the RUN light is 
off) , a significant error has occurred 
and the entire section must be repeated 
from the beginning. 
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If an error not explained in this manual 
occurs, please refer to the RT-11 System 
Message Manual. 

If user errors occur within a section, 
go back to the beginning of that 
particular section. 

User typing errors may be corrected 
using the standard RT-11 input editing 
techniques (RUBOUT and CTRL/U) . 



2.2 BUILDING AND STARTING FROM DECPACK DISK 



2.2.1 RT-11 



This section contains instructions for those who have received RT-11 
on DECpack disk. The instructions describe building an RFll, RP02, or 
RJS03/4 disk system from RK disk or, for RK users, duplicating the 
master RT-11 disk, then bootstrapping the copy for use as the system 
disk. RKll and RP02 users will need a blank, formatted disk for this 
procedure (see Appendix B for RKll formatting procedures) . 

1. Set the ENABLE/HALT switch to HALT to stop any previous 
program that may be running. Set the ENABLE/HALT switch to 
ENABLE. Mount the RT-11 master disk on Unit 0, WRITE 
PROTECTed. 

2. If the system has a hardware bootstrap capable of 
bootstrapping the RKll disk, boot the disk and proceed to 
Step 3; otherwise, see Section A.l, then proceed with Step 
3. 

3. There will be a slight pause, after which RT-11 will respond 
with : 

RT-llSJ V02C-XX 



Type: DATE dd-mmm-yy<CR> 
Response: 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

If the master disk is being used to build an RFll system. 

Type: ASSIGN RFlDK<CR> 
Response: , 

If the master disk is being used to build an RP02 system, 
mount a blank, formatted disk on Unit 0, WRITE ENABLEd. 

Type: ASSIGN OPlOK<CR> 
Response: , 
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If the master disk is being used to build an RJS03/4 system. 

Type: ASSIGN DSlDK<CR> 
Response: , 

If the master is being used to build an RKll system, mount a 
blank, formatted disk cartridge on Unit 1, WRITE ENABLEd. 

Type: ASSIGN RKitOK<CR> 
Response: , 

In any case. 

Type: R PIP<CR> 
Response: » 

Scan the master disk for readability on this drive: 

Type: RKI/K<CR> 
Response: * 

Each block on the disk will be read and checked for errors; 
the process takes about four minutes. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 

If the system being built is an RP02, 

Type: DK I /Z/N |37<CR> 

If the system being built is an RKll or a multiple platter 
RJS03/4 or RFll, 

Type: DK I /2/N I 12<CR> 
Otherwise , 

Type: DK|/2<CR> 
In any case. 

Response: DK|/2 ARE YOU SURE? 

Type: Y<CR> 
Response: * 

Type: DK I « , »siRK I • , SYS/Y/X<CR> 
Response: » 

4. If the system being built is RKll, go to Step 5; otherwise: 

Type: OK I RKMNS J.'SYS^DK J HON I TR ,SYS/Y/R<CR> 
Response: * 
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If the system being built is an RFll system. 

Type: DK |MONITR','SYS»DK rRFMNSJ,SYS/Y/R<CR> 
Response: # 

Go to Step 5. 

If the system being built is an RJS03/4 system, 

Type: DK IMONITRVSYSpDK iOSMNSjVSYS/Y/R<CR> 
Response: • 

Go to Step 5. 

If the system being built is an RP02 system. 

Type: DK rMONITRVSYSfOK |OPMNS J.SYS/Y/R<CR> 
Response: • 

Go to Step 6. 

Delete all unnecessary monitor and .SYS files from the system 
device as follows: 

Type : DK : xxMNS J . SYS , xxMNFB . SYS/Y/D<CR> 
Response: * 

where xx is the designation of the device for any unnecessary 
monitors (as described in Table 1-1) as follows: 





DP 


RP02 disk 




DS 


RJS03/4 disk 




DT 


DECtape 




DX 


RXll diskette 




RF 


RFll disk 




RK 


RKll disk 


Type: 


DK:xx, 


.SYS/Y/D<CR> 


Response: 


* 





where xx is the designation of the device for any unnecessary 
device handler on the system as follows: 

Delete If System has no 

BA.SYS more than 8K words of memory 

CR.SYS card reader 

CT.SYS cassette 

DP. SYS RP02 disk 

DS.SYS RJS03/4 disk 

DX.SYS diskette 

LP. SYS line printer 

MM. SYS TJU16 magtape 

MT.SYS TM11/TS03 or TMll/TUlO magtape 

PP. SYS paper tape punch 

PR. SYS paper tape reader 

RF.SYS RFll disk 

RK.SYS RKll disk 

Type: DKl/S<CR> 
Response: * 
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6. Type: DK r tV*»RK I ♦V*/X<CR> 

Response: TNO VSYS/.BAD ACtlON? 

« 

Type: DKl7K<CR> 
Response: t 

Each block on the disk being built will be checked for 
errors; the process takes about 4 minutes on an RKll, 
1 minute on a single platter RFll or RJS03/4, or about 
30 minutes on an RP02. 

NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual, Section 4.2.12. 



Type: DK.I AiOKIMONlTR|SYS/U<CR> 
Response: • 

7. Remove the master disk from Unit and store it in a safe 

place. If the new system is an RK system, remove the copy 

from Unit 1, label it RT-11 V02C SYSTEM DISK, then mount it 
in Unit 0, WRITE-ENABLEd. 

If the system has a hardware bootstrap capable of 
bootstrapping the new system disk, boot the disk; otherwise, 
perform the bootstrapping procedures in the appropriate 
section of Appendix A. 

RT-11 should bootstrap from the new system disk and type its 
identifying message, 

RT-llSJ V02C-XX 



If it does not, repeat this section. 

Proceed to Section 2.2.2 if building a FORTRAN system from 
DECpack, Section 2.2.3 if building a BASIC system from 
DECpack, or consult the Table of Contents for the appropriate 
section if building FORTRAN or BASIC from another media. If 
neither FORTRAN nor BASIC will be used on the system, go to 
Chapter 3. 



2.2.2 FORTRAN IV 

This section contains instructions for those who received RT-11 

FORTRAN on DECpack disk. The instructions involve the transfer of the 

necessary FORTRAN-related files to the system disk and the creation of 
the FORTRAN library. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.2.1, the system is already booted and running). 

To the running RT-11 monitor, 
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Type: DATE dd-mmin-yY<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

Type: TIME hh :inin: ss<CR> 

where hh:min:ss is the current 24-hour time in 
hours : minutes : seconds . 

Response: 

If an RKll system is being built, mount the RT-11 FORTRAN IV 
system disk on Unit 1, WRITE-PROTECTed. 

Type: ASSIGN RK1|0IS<CR> 
Response: i 

Go to Step 3. 

If an RFll, RSJ03/4, or RP02 system is being built, mount the 
RT-11 FORTRAN IV system disk on Unit 0, WRITE-PROTECTed. 

Type: ASSIGN RK0IDIS<CR> 
Response: i 

Type: R P1P<CR> 
Response: * 

Type: • , »aDIS I * , »/X<CR> 
Response: * 

Dismount the RT-11 FORTRAN master disk and store it in a safe 
place. 

Type: CTRL C 
RESPONSE: tG 



Type: R LIBR<CR> 
Response: * 

If the FORTRAN system will be running on a configuration that 
includes an EAE , proceed. Otherwise, go to Step 5. 

Type: FORI I B»UN J , OTSCOM, V2NS , EAE/G<CR> 
Response: ENTRY POtNTI 



Type: 


$ERRTB<CR> 
$ERRS<CR> 






<CR> 






Response: 


$END2 


ILL 


INS 




$END2 


ILL 


INS 




IFI02 


ILL 


INS 




$CL02 


ILL 


INS 




SFIC2 


ILL 


INS 




SFI02 


ILL 


INS 
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Type: FORL IB , VgSaUNI lOTSCOM, V2SiEAE/6<CR> 
Response: ENTRY POtNTI 

Type: $ERRtB<CR> 
$ERRS<CR> 
<CR> 

Response: SEND2 ILL INS 

SEND2 ILL INS 

$F102 ILL INS 

SeL02 ILL INS 

$Pi02 ILL INS 

$FI02 ILL INS 



Go to Step 9. 

5. If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go to step 6. 

Type: FCRL IBsUNI i OTSCOMi V2NS , E IS/G<CR> 
Response: ENTRY POlNTI 



Type: 


$ERRTB<CR> 

$ERRS<CR> 

<CR> 


Response: 


$END2 
$END2 
$FI02 
$CL02 
$FI02 
$FI02 


ILL INS 

LL INS 

LL INS 

LL INS 

ILL INS 

ILL INS 


Type: 
Response : 


FCRLIB 
ENTRY 


,V2S»UNI,i 
POINTI 


Type: 


$ERRTB<CR> 

$|;RRS<CR> 

<CR> 


Response : 


$END2 
$END2 
5FI02 
$CL02 
SFI02 
SF102 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 



Go to Step 9. 

6. If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 7. 

Type: FORL IB=UNI i OTSCOMi V2NS ,FIS/G<CR> 
Response: ENTRY POINTJ 
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Type: 


SCRRTB<CR> 

SERRS<CR> 

<CR> 


Response : 


SeND2 
SEND2 
$PI02 
SCL02 
$P!02 
SPI02 

1^ 


ILL INS 
ILL INS 
LL INS 
ILL INS 
ILL INS 
ILL INS 


Type: 
Response: 


FORLIB 

ENTRY 


,V2SiUNIi 
POlNTI 


Type: 


$ERRTB<CR> 
$ERRS<CR> 

<CR> 


Response: 


SEND2 
$END2 
JP102 
SCL02 
SPr02 
$PI02 


LL INS 
LL INS 
LL INS 
LL INS 
LL INS 
ILL INS 



Go to Step 9. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed. Otherwise, go to Step 8. 

Type: FORL IBbUN I , OTSCOMi V2NS , FPU/G<CR> 
Response: ENTRY POlNTI 



Type: 


SERRTB<CR> 

SfRRS<CR> 

<CR> 


Response: 


SENC2 
$END2 
$PI02 
$CL02 
$FI02 
$F102 


LL INS 
LL INS 
LL INS 
LL INS 

III INS 

ILL INS 


Type : 
Response : 


FORLIB 

ENTRY 


,V2SBUNI,i 
POlNTI 


Type : 


$ERRTB<CR> 

$ERRS<CR> 

<CR> 


Response : 


$END2 
$END2 
SFI02 
$CL02 


III INS 

ILL INS 
ILL INS 
ILL INS 
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sr!02 

SPt02 



ai INS 

tlU INS 



Go to Step 9. 

If the configuration contains none of the above options 



Type: 
Response: 

Type: 



Response: 



r0RLlBiUN!,0TSC0M,V2NS,NH0/G<CR> 
ENTRY POINT I 

$ERRTB<CR> 

$ERRS<CR> 

<CR> 



SENOa 
SEND2 

sr!Q2 

SCL02 
$PI02 
Sfl02 



ILL INS 

lU INS 

ill NS 

ILL INS 

ILL JNS 

ILL INS 



Type: 
Response : 

Type: 



Response: 



rGRLI8,V2S«UNIIiOTSCOM,V2S.NHO/G<CR> 

ENTRY POINTI 

$ERRTB<CR> 

$ERRS<CR> 

<CR> 



SEND2 
SEND2 
$Pl02 
SCL02 

$Pt02 

spro2 



ILL 
ILL 
ILL 
ILL 
ILL 
ILL 



INS 
INS 
INS 
INS 

Ins 

INS 



Type: 
Response: 



CTRL C 
♦C 



Proceed to Section 2.2.3 if building a BASIC system from 
DECpack or consult the Table of Contents for the appropriate 
section if building BASIC from another media; otherwise, 
proceed to Chapter 3. 



2.2.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on DECpack disk. The instructions involve placing a running version 
of BASIC on the system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.2.1 or 2.2.2, the system is already booted and running). 
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To the running RT-11 monitor. 

Type: DATE dd-mmin-yy<CR> 
where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

2. If an RKll system is being built, mount the BASIC/RT-11 
system disk on Unit 1, WRITE-PROTECTed. 

Type: ASSIGN RKl|DlS<CR> 
Response: , 

If an RFll, RJS03/4, or RP02 system is being built, mount the 
BASIC/RT-11 system disk on RKll Unit 0, WRITE-PROTECTed. 

Type: ASSIGN RK0|DIS<CR> 
Response: , 

3. Type: R PIP<CR> 
Response: • 

Type: # , «bOIS I BAS I C ,SAVi BAS8K ,SAV i DEMO , BaS/X<CR> 
Response: • 

Dismount the BASIC/RT-11 master disk and store it in a safe 
place. 

Type: CTRL C 
Response: tC 



I 



Go to Chapter 3. 



2.3 BUILDING AND STARTING FROM DECTAPE 



2.3.1 RT-11 

This section contains instructions for those who received RT-11 on 

DECtape. If DECtape is to be the system device, the user is 

instructed how to copy the master tape. If disk (RKll, RFll, or RP02) 

is to be the system device, the user is instructed how to make a disk 

system from the master DECtape. It is important (for the user's 

protection) to build the system as instructed, then to store the 
master in a safe place. 

1. Set the ENABLE/HALT switch to HALT to stop any previous 
program that may be running. Set the ENABLE/HALT switch to 
ENABLE. Mount the RT-11 System DECtape (Tape 1 of 2, 
DEC-11-ORTSA-E-UCl) on Unit 0, WRITE LOCKed. Ensure that no 
other DECtape unit is set to 0. 

2. If the system has a hardware bootstrap capable of 
bootstrapping the DECtape, boot the DECtape and proceed to 
Step 3; otherwise, see Section A. 2, then proceed with Step 
3. 
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3. The DECtape should move back and forth (for several seconds) 
and then the following message should be displayed on the 
terminal : 

RT-llSJ V02C-XX 

If not, repeat this section from Step 2. 

Type: DATE dd-mmm-yy<CR> 
where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

If DECtape will be the system device, proceed to Step 4. If 
disk will be the system device, proceed to Step 6. 

4. Type: R PIP<CR> 
Response: * 

Mount a blank, formatted DECtape on an empty drive and set to 
Unit 1, WRITE ENABLEd. 

Type: OTlf/E<CR> 
Response: DTll/Z ARE YOU SURE? 

Type: Y<CR> 
Response: * 

Type: OTl I # .•■OT0 I • , •/X/Y<CR> 

(The master tape will be copied onto the blank tape. The 
process takes about two and one half minutes.) 

Response: • 

Type: DTll AiOTll M0NITR;SYS/U<CR> 

(Both tapes will move as the system bootstrap is copied onto 
the tape on Unit 1. The process takes several seconds.) 

Response: » 

Type: DT1I/K<CR> 
Response: * 

Each block on the DECtape being built will be checked for 
errors. This process takes about four and one half minutes. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 

Remove the master RT-11 System Tape (on Unit 0) and store in 
a safe place. 

Remove the new DECtape from Unit 1 and label it as RT-11 
SYSTEM TAPE 1. 
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Mount the RT-11 System DECtape (Tape 2 of 2, 
DEC-11-0RTSA-E-TC2) on Unit 0, WRITE LOCKed. 

Mount a blank, formatted DECtape on an empty drive and set to 
Unit 1, WRITE ENABLEd. 



Type: DTir/i<CR> 
Response: DTll/i ARr YOU SURE? 

TYPE: Y<CR> 
Response: • 

Type: OTl l« ,*«OT0 I • , •/X/Y<CR> 

The master tape will be copied onto the blank tape. The 
process takes about three minutes. 

Response: * 

Type: DTll/K<CR> 
Response: • 

Each block on the DECtape being built will be checked for 
errors. This process takes about four and one half minutes. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual, Section 4.2.12. 



Remove the master RT-11 System Tape (on Unit 0) and store it 
in a safe place. Remove the new DECtape from Unit 1 and 
label it as RT-11 SYSTEM TAPE 2. 

Mount the newly created RT-11 SYSTEM TAPE 1 on Unit 0, 
WRITE-ENABLEd. If the system has a hardware bootstrap 
capable of bootstrapping the DECtape, boot the DECtape; 
otherwise^ perform the bootstrapping procedures in Section 
A. 2. 

The new system tape (now on Unit 0) will move as the system 
is bootstrapped from the newly made copy, RT-11 should 
respond by displaying the following on the terminal: 

RT~11SJ V02C-XX 



If it does not, repeat this section from Step 1. 

Proceed to Section 2.3.2 if building a FORTRAN system from 
DECtape, Section 2.3.3 if building a BASIC system from 
DECtape, or consult the Table of Contents for the appropriate 
section if building from another media. If neither FORTRAN 
nor BASIC will be used on the system, go to Chapter 3. 

6. Mount the RT-11 System DECtape, Tape 2 of 2 
(DEC-11-0RTSA-E-UC2) , on Unit 1, WRITE LOCKed. 

If the disk in use is an RKll DECpack or RP02 disk, mount a 
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blank, formatted disk on Unit 0, WRITE ENABLEd. (See 
Appendix B for RKll formatting procedures.) 

If the system is to be built on RKll disk, 

Type: ASS RK|DK<CR> 
Response: t 

If the system is to be built on RFll disk, 

Type: ASS RriOK<CR> 
Response: « 

If the system is to be built on an RP02 disk. 

Type: ASS bPJOK<CR> 
Response: i 

In any case. 

Type: R PIP<CR> 
Response: # 

If the system device will be a single platter RFll disk. 

Type: DK|7i<CR> 

If the system device will be RP02 disk. 

Type: DK |/i/Nl37<CR> 
Otherwise , 

Type: DK |72/N 1 12<CR> 
In any case, 

Response: DK|/H ARE YOU SURI? 

Type: Y<CR> 
Response: * 

Type: OK I «',«fDT0 I <> , »/Y/X<CR> 
Response: « 

Type: DK I •',*«Otl I ♦V»/Y/X<CR> 
Response: • 

Type: DK I DtMNSjVSYS=DK | M0N1TR;SYS/Y/R<CR> 
Response: # 

7. If the disk being built is an RKll disk. 

Type: DK jMONITR.SYSaDK |RKMNSJ,SYS/Y/R<CR> 
Response: * 

Go to Step 8. 

If the disk being built is an RFll disk. 

Type: DK j MQNI TRVSYS^OK jRFMNS j;SYS/Y/R<CR> 
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Response: * 

Go to Step 8. 

If the disk being built is an RP02 disk. 

Type:; DK IMONITR .SYS»DK lOPMNSJ .SVS/Y/R<CR> 
Response: • 

Go to Step 9. 

Delete all unnecessary monitor and .SYS files from the system 
device as follows: 

Type: DK ixxMNSJ ,SYS,xxMNFB;SYS/V/D<CR> 
Response: • 

where xx is the designation of the device for any unnecessary 
monitors (as described in Table 1-1) as follows: 





DP 


RP02 disk 




DS 


RJS03/4 disk 




DT 


DECtape 




DX 


RXll diskette 




RF 


RFll disk 




RK 


RKll disk 


Type I 


DK:xx, 


.SYS/Y/D<CR> 


Response: 


* 





where xx is the designation of the device for any unnecessary 
device handler on the system as follows: 

Delete If System has no 

BA.SYS more than 8K words of memory 

CR.SYS card reader 

CT.SYS cassette 

DP. SYS RP02 disk 

DS.SYS RJS03/4 disk 

DX.SYS diskette 

LP. SYS line printer 

MM. SYS TJU16 magtape 

MT.SYS TM11/TS03 or TMll/TUlO magtape 

PP. SYS paper tape punch 

PR. SYS paper tape reader 

RF.SYS RFll disk 

RK.SYS RKll disk 

Type: DKl/S<CR> 
Response: ♦ 

Type: DKl/K<CR> 
Response: • 

Each block on the disk being built will be checked for 
errors. This process takes about four minutes on an RKll or 
one minute on a single platter RFll or RJS03/4. 
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NOTE 



If the response is anything but an asterisk, see the 
RT-11 System Reference Manual ^ Section 4.2.12. 

9. Type: OK I AiDKl MONITR |SYS/U<CR> 
Response: • 

Type: 0K|/0<CR> 
Response: RTillSj V02C-xx 



If it does not, repeat this entire section. 

Dismount the master DECtapes from Unit and Unit 1, and 
store in a safe place. 

Proceed to Section 2.3.2 if building a FORTRAN system from 
DECtape, Section 2.3.3 if building a BASIC system from 
DECtape, or consult the Table of Contents for the appropriate 
section if building from another media. If neither FORTRAN 
nor BASIC will be used on the system, go to Chapter 3. 



2.3.2 FORTRAN IV 

This section contains instructions for those who received RT-11 
FORTRAN on DECtape. The instructions involve the transfer of the 
necessary FORTRAN-related files to the system device and the creation 
of the FORTRAN library. 

To build a FORTRAN system, there must be at least 370 free blocks on 
the system device. If the system device is DECtape, single platter 
RFll disk, or single platter RJS03/4 disk, there are not enough free 
blocks available; a new system device must be created before the 
FORTRAN files are copied. 

If the system device is RKll, RP02, multiple platter RFll, or multiple 
platter RJS03/4, go to Step 1. 

Otherwise, if the system device is DECtape, create a new DECtape as 
described in Section 2.3.1, then delete files so that FORTRAN will 
fit. If the system device is single platter RFll or single platter 
RJS03/4, files must be deleted from the disk so that FORTRAN will fit. 

The following files must be on the system device; all others can be 
deleted. 

MONITR.SYS 

TT.SYS (the console terminal handler) 

LP. SYS (if the system has a line printer) 

DT.SYS (if the system device is not DECtape) 

EDIT.SAV 

LIBR.SAV 

LINK.SAV 

PIP.SAV 

The procedure for deleting files is as follows: 
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Type: |R PiP<CR> 
Response: ♦ 

To delete .SYS files. 

Type: SY: xxxxxx. SYS/Y/D<CR> 
Response: * 

where xxxxxx is the name of the system file to be deleted. Repeat 
this command string for each file to be deleted. 

To delete system programs. 

Type: SY: xxxxxx. xxx/D<CR> 
Response: * 

where xxxxxx. xxx is the name of the system program to be deleted. 

When all unnecessary files have been deleted. 

Type: SY|7S<CR> 
Response: # 

Type: CTRL C 
Response: tC 

If the system has a hardware bootstrap capable of bootstrapping the 
new system device, bootstrap the device; otherwise, perform the 
bootstrapping procedures in the appropriate section of Appendix A. 

1. Bootstrap an RT-11 V02C system. Ensure that the system 
device is WRITE-ENABLEd. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

Mount the RT-11 FORTRAN master DECtape (DEC-11-LRF4A-C1-UC) on 
Unit 1, WRITE-LOCKed. 

Type: R PIP<CR> 
Response: • 

Type: SY »• ,«nDTl fPORTRA ,SAVirORTRA,HLP|DEMOiFC)R/X<CR> 
Response: • 

Type: CTRL C 
Response: ♦C 

Type: R l,IBR<CR> 
Response: • 

NOTE 

In the following instructions, the square brackets [] 
are part of the command line and must be typed. 
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If the configuration includes an EAE , proceed. Otherwise, go 
to Step 3. 

Type: SY|f 0»U tBC1403iOTliUNI iOTSCOM, V2NS,CAE/C<CR> 
Response: ENTP^Y^OINTI 



Type: 



Response 



|ERR|B<CR> 

|ERRS<CR> 

<CR> 



$END2 
SEN02 

%ntz 

SCU02 
IF 102 
SPt02 



ILl INS 

ILU INS 

III iNS 

aU INS 

III INS 

ILL INS 



Type: SYff ORlIB. V2SC1403iOTliUNI , OTSCOM, V2S,EAE/G<CR> 
Response: ENTRY POINti 

Type: |ERRTB<CR> 
SERRS<CR> 
<CR> 



Response: 



SEN02 
SEND2 
$P|e2 
SCL02 
$PI02 
$FI02 



ILL INS 

ILL INS 

ILL INS 

ILL INS 

ILL INS 

ILL INS 



Go to Step 7. 

If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go to Step 4. 

Type: SY|PORLlBCi403iDTl |UNI .OTSCOM, V2NS,EIS/G<CR> 
Response: ENTRY POINTI 



Type: 


SERRTB<CR> 




1ERRS<CR> 




<CR> 




Response: 


$EN02 


ILL INS 




SEND2 


ILL INS 




SFI02 


ILL INS 




$CLe2 


ILL INS 




$PI02 


ILL INS 




$PI02 


ILL INS 



Type: SY If ORlIB, V2SU403f DTI iUNl i OTSCOM# V2S,EIS/G<CR> 
Response: ENTRY POInTI 

Type: SERRTB<CR> 
$ERRS<CR> 
<CR> 
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Response: 


SEND2 


ILL INS 




SEN02 


ILL INS 




$FI02 


ILL INS 




$CL02 


ILL INS 




$FIC2 


ILL INS 




iFI02 


ILL INS 



Go to Step 7. 

If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 5. 

Type: SY I FORL lBC1403iDTl !UNI , CTSCOM, V2NS, F IS/(3<CR> 
Response: ENTRY POINTi 



Type: 


$ERRTB<CR> 

$ERRS<CR> 

<CR> 


Response : 


$EN02 
$ENP2 
$F102 
SCLe2 
$FI02 
SFI02 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 


Type: 
Response: 


SYIF0RLIB,V2SC1 
ENTRY POINTI 


Type: 


$ERRTB<CR> 

SERRS<CR> 

<CR> 


Response: 


SEN02 
SEND2 
$F102 
SCL02 
SF102 
SFI02 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 



Go to Step 7. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed. Otherwise, go to Step 6. 

Type: SY IPoRLlBC1403aDTHUNl iGTSCOM, V2NS,Fpu/CI<CR> 
Response: ENTRY POINTI 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $END2 ILL INS 
35END2 ILL INS 
SFI02 ILL INS 
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1CI,02 ILU INS 
$^102 llU INS 



Sf!02 ILL INS 



Type: SY IFORLlB;V2SC1403iOTl lUNI , OTSCOMi V2S, rPU/G<CR> 
Response: ENTRY POINTI 

Type: $ERRTB<CR> 
SERRS<CR> 
<CR> 

Response: $END2 ILL INS 

$END2 ILL INS 

SPI02 ILL INS 

SGL02 ILL INS 

$^102 ILL INS 

$n02 ILL INS 



Go to Step 7. 

If the configuration contains none of the above options: 

Type: SY IPQRL lBtl403aOTl |UNI , CTSCOM, V2NS, NhD/G<CR> 
Response: ENTRY POINTi 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: SEND2 ILL INS 

SEND2 ILL INS 

$ri02 ILL INS 

ICL02 ILL INS 

$FI02 ILL INS 

$FI02 ILL INS 



Type: SY | FQRL IB , V2SE1403»DT1 IINI , OTSCOM, V2S, NHD/G<CR> 
Response: ENTRY POINTI 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $END2 ILL INS 

SEND2 ILL INS 

$FI02 ILL INS 

$CL02 ILL INS 

SF102 ILL INS 

$FI02 ILL INS 



7. Type: CTRL C 
Response: tC 
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Dismount the master tape from Unit 1 and store it in a safe 
place . 

Proceed to Section 2.3.3 if building a BASIC system from 
DECtape or consult the Table of Contents for the appropriate 
section if building BASIC from another media. If BASIC will 
not be used on the system, proceed to Chapter 3. 



2.3.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on DECtape. The instructions involve placing running versions of 
BASIC on the system device. 

To build a BASIC system, there must be at least 80 free blocks on the 
system device. If the system device is a DECtape created in Section 
2.3.1 or 2.3.2, there are not enough free blocks available; a new 
system device must be created before the BASIC files are copied. 

If the system device is disk, go to Step 1. Otherwise, create a new 
DECtape as described in Section 2.3.1, then delete files so that BASIC 
will fit. 

The following files must be on the system device; all others can be 
deleted. 

MONITR.SYS 

TT.SYS (the console terminal handler) 

LP. SYS (if the system has a line printer) 

EDIT.SAV 

LIBR.SAV 

LINK.SAV 

PIP.SAV 

The procedure for deleting files is as follows: 

Type: |R PiP<CR> 
Response: * 

To delete .SYS files. 

Type: SY: xxxxxx . SYS/Y/D<CR> 
Response: * 

where xxxxxx is the name of the system file to be deleted. Repeat 
this command string for each file to be deleted. 

To delete system programs. 

Type: SY: xxxxxx. xxx/D<CR> 
Response: * 

where xxxxxx. xxx is the name of the system program to be deleted. 

When all unnecessary files have been deleted. 

Type: SYl/S<CR> 
Response: • 
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Type: CTRL C 
Response: fC 
I 

If the system has a hardware bootstrap capable of bootstrapping the 
new system DECtape, bootstrap the DECtape; otherwise, perform the 
bootstrapping procedures in Section A. 2. 

1. Bootstrap an RT-11 V02C system. Ensure that the system 
device is WRITE-ENABLEd. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

2. Mount the BASIC/RT-11 System DECtape (DEC-11-LBACA-D-UC) | 
on Unit 1, WRITE LOCKed. 

3. Type: R PlP<CR> 

Response: f 

Type: #;«iDTllBASlC,SAViBAS8KVSAV,DEM0,BAS/X<CR> 
Response: t 

Dismount the master DECtape and store it in a safe place. 

Type: CTRL C 
Response: ♦C 
« 

Proceed to Chapter 3. 



2.4 BUILDING AND STARTING ON DISKETTE 



2.4.1 RT-11 

This section contains instructions for those who received RT-11 on 
diskette. If diskette is to be the system device, the user is 
instructed how to copy the master diskette. If another disk (RKll, 
RFll, or RP02) is to be the system device, the user is instructed how 
to make the larger disk system from the master diskette. It is 
important (for the user's protection) to build the system as 
instructed, then store the master in a safe place. 

1. Mount the RT-11 master diskette (Disk 1 of 2, 
DEC-11-ORTSA-E-YCl) in the left-hand drive (Unit 0) . Set the 
ENABLE/HALT switch to HALT to Stop any previous program that 
may be running. Set the ENABLE/HALT switch to ENABLE. 

2. If the system has a hardware bootstrap capable of 
bootstrapping the diskette, boot the diskette and proceed to 
Step 3; otherwise, see Section A. 3, then proceed to Step 3. 

3. There is a slight pause after which the following message is 
displayed on the terminal: 
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RT-llSJ V02C-XX 

If not, repeat this section from Step 2. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Users of diskette as the system device, proceed to Step 4. 
Users of other disks as the system device, proceed to Step 6. 

4. Type: R PIP<CR> 
Response: « 

Mount a blank diskette in Unit 1. 

Type: DX1|/Z<CR> 

Response: DXll /Z ARE YOU SURE? 

Type: Y<CR> 
Response: • 

Type: DXl I • ,«bDX0 I « , •/X/Y<CR> 

(The system will be copied onto the blank diskette The 
process takes about one minute,) 

Response: • 

Type: 0X1 1 A»«DX1 1 HON ! TR;SYS/U<CR> 

(The system bootstrap will be copied onto the diskette on 
Unit 1.) 

Response: • 

Type: DX1I/K<CR> 
Response: • 

Each block of the diskette being built will be checked for 
errors. This process takes about 30 seconds. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 

Remove the master RT-11 System Disk and store in a safe 
place. Dismount the new disk from Unit 1, label it as RT-11 
SYSTEM DISK 1. 

Mount the RT-11 System Disk (Disk 2 of 2, DEC-11-0RTSA-E-YC2) 
on Unit 0. Mount a blank diskette in Unit 1. 

Type: DX1|/H<CR> 

Response: DXll /Z ARE YOU SURE? 

Type: Y<CR> 
Response: * 
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Type: DX1I*'.»«DX0I# ,»/Y/X<CR> 

(The system will be copied onto the blank disk. The process 
takes about one minute.) 

Response: • 

Type: 0X1I/K<CR> 
Response: • 

Each block of the disk being built will be checked for 
errors. This process takes about 30 seconds. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 

Remove the master RT-11 System Disk from Unit and store it 
in a safe place. Remove the disk from Unit 1 and label it 
RT-11 SYSTEM DISK 2. 

Mount the newly created RT-11 SYSTEM DISK 1 on Unit 0. 

Bootstrap the new disk with the hardware bootstrap or the 
bootstrapping procedure in Section A. 3. 

RT-11 will boot off the new disk and display the following on 
the terminal: 

RT-llSJ V02C-XX 



If it does not, repeat this section from Step 1. 

Proceed to Section 2.4.2 if building a FORTRAN system from 
diskette. Section 2.4.3 if building a BASIC system from 
diskette, or consult the Table of Contents for the 
appropriate section if building from another media. If 
neither FORTRAN nor BASIC will be used on the system, go to 
Chapter 3. 

Mount the RT-11 System Disk, Disk 2 of 2 (DEC-11-0RTSA-E-YC2) 
on Unit 1. 

If the disk is being used to build a system for RKll DECpack 
or RP02 disk, mount a blank, formatted disk on Unit 0, WRITE 
ENABLEd. (See Appendix B for RKll formatting procedures.) 

If the system is to be built on RKll disk. 

Type: ASSIGN RKIDK<CR> 
Response: i 

If the system is to be built on RFll disk. 

Type: ASSIGN RFlDK<CR> 
Response: i 
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If the system is to be built on RP02 disk. 

Type: ASSIGN DPlDK<CR> 
Response: * 

In any case. 

Type: R PIP<CR> 
Response: # 

If the system device will be RP02 disk. 

Type: DK t /2/NI 37<CR> 

If the system device will be a single platter RFll disk. 

Type: DK|7Z<CR> 
Otherwise , 

Type: DK I /Z/Nl X2<CR> 
In any case. 

Response: DK|/2 ARE YOU SURE? 

Type: Y<CR> 
Response: * 

Type: DK > • , •8DX0 I •', •/Y/X<CR> 

Response: « 

Type: DK I « , •aQXl I • .'•/Y/X<CR> 
Response: * 

Type: DK I DXMNS J ,SYS«DK |MON ITR .SYS/Y/'R<CR> 
Response: « 

7. If the disk being built is an RKll, 

Type: DK I MQNI TR ,SYS«DK |RKMNS J,SYS/Y/R<CR> 
Response: • 

Go to Step 8. 

If the disk being built is an RFll, 

Type: DK I MON I TR ,SYS«DK fRFMNS j;SYS/Y/'R<CR> 
Response: * 

Go to Step 8. 

If the disk being built is an RP02, 

Type: DK i MONI TR.'SYSaDK ! OPMNS J , SYS/Y/R<CR> 
Response: * 

Go to Step 10. 

8. Delete all unnecessary monitor and .SYS files from the system 
device as follows: 
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Type : DK : xxMNS J . SYS , xxMNFB . SYS/Y/D<CR> 
Response: * 

where xx is the designation of the device for any unnecessary 
monitors as follows: 

DP RP02 disk 

DS RJS03/4 disk 

DT DECtape 

DX RXll diskette 

RF RPll disk 

RK RKll disk 

Type: DK:xx.SYS/Y/D<CR> 
Response: * 

where xx is the designation of the device for any unnecessary 
device handler on the system as follows: 

Delete If System has no 

BA.SYS more than 8K words of memory 

CR.SYS card reader 

CT.SYS cassette 

DP. SYS RP02 disk 

DS.SYS RJS03/4 disk 

DT.SYS DECtape 

LP. SYS line printer 

MM. SYS TJU16 magtape 

MT.SYS TM11/TS03 or TMll/TUlO magtape 

PP. SYS paper tape punch 

PR. SYS paper tape reader 

RF.SYS RFll disk 

RK.SYS RKll disk 

Type: DK|/S<CR> 
Response: * 

9. Type: OKt/K<CR> 
Response: * 

Each block of the disk being built will be checked for 
errors. This process takes about four minutes for RKll or 
about one minute for single platter RFll or RJS03/4. 



NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 



10. Type: OK I AiDK I MONI TR iSY8/U<CR> 

Response: * 

Type: OK|/0<CR> 

Response: RT-llSJ V02C-xx 



If it does not, repeat this entire section. 
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Dismount the master diskettes from Units and 1 and store 
them in a safe place.. 

Proceed to Section 2.4.2 if building a FORTRAN system from 
diskette. Section 2.3.3 if building a BASIC system from 
diskette, or consult the Table of Contents for the 
appropriate section if building from another media. If 
neither FORTRAN nor BASIC will be used on the system, go to 
Chapter 3. 



2.4.2 FORTRAN IV 

This section contains instructions for those who received RT-11 
FORTRAN on diskette. The instructions involve the transfer of the 
necessary FORTRAN-related files to the system device and the creation 
of the FORTRAN library. 

To build a FORTRAN system, there must be at least 370 free blocks on 
the system device. If the system device is diskette, single platter 
RFll disk, or single platter RJS03/4 disk, there are not enough free 
blocks available; a new system device must be created beifore the 
FORTRAN files are copied. 

If the system device is RKll, RP02, multiple platter RFll, or multiple 
platter RJS03/4, go to Step 1. 

Otherwise, if the system device is diskette, create a new diskette as 
described in Section 2.4.1, then delete files so that FORTRAN will 
fit. If the system device is single platter RFll or single platter 
RJS03/4, files must be deleted from the disk so that FORTRAN will fit. 

The following files must be on the system device; all others can be 
deleted . 

MONITR.SYS 

TT.SYS (the console terminal handler) 

LP. SYS (if the system has a line printer) 

DX.SYS (if the system device is not diskette) 

EDIT.SAV 

LIBR.SAV 

LINK,SAV 

PIP.SAV 

The procedure for deleting files is as follows: 

Type4 ,R PIP<CR> 
Response: * 

To delete .SYS files. 

Type: SY: xxxxxx . SYS/Y/D<CR> 
Response: * 

where xxxxxx is the name of the system file to be deleted. Repeat 
this command string for each file to be deleted. 

To delete system programs. 

Type: SY: xxxxxx . xxx/D<CR> 
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Response: * 

where xxxxxx.xxx is the name of the system program to be deleted. 

When all unnecessary files have been deleted. 

Type: SY»/S<CR> 
Response: * 

Type: CTRL C 
Response: tC 
t 

If the system has a hardware bootstrap capable of bootstrapping the 
new system device, bootstrap the device; otherwise, perform the 
bootstrapping procedures in the appropriate section of Appendix A. 

1. Bootstrap an RT-11 V02C system. 

Mount the RT-11 FORTRAN master diskette (DEC-11-LRF4A-C1-YC) | 
on Unit 1. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

Type: TIME hh:mm:ss<CR> 

where hh:mm:ss is the current 24-hour time in the form 
hours : minutes : seconds. 

Response: • 

Type: R P1P<CR> 
Response: • 

Type: SY I •'.•■DXl I PORTRA.SAV.FCRTRA ,HLP,DEMo,FOR/X<CR> 
Response: # 

Type: CTRL C 
Response: ♦C 
t 

Type: R IIBR<CR> 
Response: • 

NOTE 

In the following instructions, the square brackets [] 
are part of the command line and must be typed. 



2. If the configuration includes an EAE , proceed. Otherwise, go 
to Step 3. 

Type: SY |PORLlBC1403aDXl JUNI lOTSCOM, V2NS,EAE/G<CR> 
Response: ENTRY POlNti 
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Type: 


se;rrtb<cr> 

SIRRS<CR> 






<CR> 






Response: 


SENB2 


ILL 


INS 




se:nd2 


ILL 


INS 




IF 1 02 


ILL 


INS 




SCU02 


ILL 


INS 




sno2 


ILL 


INS 




srie2 


ILL 


INS 



If the system device is diskette, go to Step 7; otherwise. 

Type: SY irORLlB;V2SC1403iDXl lUNI ,OTSCOM, V28,EAE/G<CR> 
Response: ENTRY POINTI 

Type: $ERRtB<CR> 
$£RRS<CR> 
<CR> 

Response: $EN02 ILL INS 

SEN02 ILL INS 

$FI02 ILL INS 

$CL02 ILL INS 

$FI02 ILL INS 

SFI02 ILL INS 

• 
Go to Step 7. 

3. If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go to Step 4. 

Type: SY |F0RL lBCi4038DXl | UNI .CTSCOM, V2NS,EIS/G<CR> 
Response: ENTRY POINT! 

Type: IERRTB<CR> 
fERRS<CR> 
<CR> 

Response: SEND2 ILL INS 

$ENB2 ILL INS 

SPI02 ILL INS 

SCLe2 ILL INS 

$F|02 ILL INS 

IFie2 ILL INS 



If the system device is diskette, go to Step 7; otherwise. 

Type: SY IFORLlB. V2SC1403«DX1 lUNI , OTSCOM, V2S,EtS/C<CR> 
Response: ENTRY POINTI 

Type: IERRTB<CR> 
IERRS<CR> 
<CR> 
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Response: JEN02 JLt INS 

SENOa lUl INS 

Sri02 I LI INS 

SCL02 ILL INS 

spie2 at INS 

SFie2 ILL INS 



• 



Go to Step 7. 

If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 5. 

Type: $Y If ORL iBC3L4035OXl |UNI ,CTSCOM, V2NS,riS/G<CR> 
Response: ENTRY POINtI 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: SEND2 lUl INS 

$END2 ILL INS 

Sri02 ILU INS 

$CL02 ILU INS 

IFI02 ILL INS 

$F,I02 ILL INS 



If the system device is diskette, go to Step 7; otherwise. 

Type: SY IPORLIB, V8SE1403§DX1 lUNI ,OTSCOM, V2S,r IS/G<CR> 
Response: ENTRY POINti 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $END2 ILL INS 

$EN02 ILL INS 

$PI02 ILL INS 

$CL02 ILL INS 

$FI02 ILL INS 

SFI02 ILL INS 

« 

Go to Step 7. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed . 

Type: SY | PqRL IBC t403aDXl |UNI I OTSCOMi V2nS, Fpu/G<CR> 
Response: ENTRY POINTI 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $EN02 ILL INS 
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SCNe2 


ILL 


INS 


$PI02 


ILL 


INS 


$Ct02 


ILL 


INS 


$ri02 


ILL 


INS 


$pie2 


ILL 


INS 



If the system device is diskette, go to Step 7; otherwise, 

Type: SY If ORL lB;V2Stl403»OXl JUNI , OTSCOM, V2S, FP'U/G<CR> 
Response: ENTRY POINT I 



Type: 


$ERRT8<CR> 
$ERRS<CR> 






<CR> 






Response: 


SEND2 


ILL 


INS 




SEN02 


ILL 


INS 




$FI02 


ILL 


INS 




SCLe2 


ILL 


INS 




5FI02 


ILL 


INS 




$FI02 


ILL 


INS 



Go to Step 7. 

If the configuration contains none of the above options: 

Type: SY | FQRL lBi:i40 3«DXl |UN1 , OTSCOM, V2NS, NHD/G<CR> 
Response: ENTRY POINti 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: JEN02 ILL INS 

$EN02 ILL INS 

SFI02 ILL INS 

$CLe2 ILL INS 

$FI02 ILL INS 

$FI02 ILL INS 

• 

If the system device is diskette, go to Step 7? otherwise, 

Type: SY I FORL IB . V2Sa40 3f DXl lUNI , OTSCOMi V2S, NHD/G<CR> 
Response: ENTRY POINT I 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: JEND2 ILL INS 

SEN02 ILL INS 

$FI02 ILL INS 

$CL02 ILL INS 

SFI02 ILL INS 

$FI02 ILL INS 
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7. Type: CTRL C 
Response: tC 



Proceed to Section 2.4.3 if building a BASIC system from 
diskette or consult the Table of Contents for the appropriate 
section if building BASIC from another media. If BASIC will 
not be used on the system, go to Chapter 3. 



2.4.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on diskette. The instructions involve placing running versions of 
BASIC on the system device. 

To build a BASIC system, there must be at least 80 free blocks on the 
system device. If the system device is a diskette created in Section 
2.4.1 or 2.4.2, there are not enough free blocks available; a new 
system device must be created before the BASIC files are copied. 

If the system device is not diskette, go to Step 1. Otherwise, create 
a new diskette as described in Section 2.4.1, then delete files so 
that BASIC will fit. 

The following files must be on the system device; all others can be 
deleted. 

MONITR.SYS 

TT.SYS (the console terminal handler) 

LP. SYS (if the system has a line printer) 

EDIT.SAV 

LIBR.SAV 

LINK.SAV 

PIP.SAV 

The procedure for deleting files is as follows: 

Type: ,J PIP<CR> 
Response: * 

To delete .SYS files. 

Type: SY: xxxxxx . SYS/Y/D<CR> 
Response: * 

where xxxxxx is the name of the system file to be deleted. Repeat 
this command string for each file to be deleted. 

To delete system programs. 

Type: SY: xxxxxx . xxx/D<CR> 
Response: * 

where xxxxxx. xxx is the name of the system program to be deleted. 

When all unnecessary files have been deleted. 

Type: SYf/'S<CR> 
Response: * 
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Type: CTRL C 
Response: fC 
I 

If the system has a hardware bootstrap capable of bootstrapping the 
new system diskette, bootstrap the diskette; otherwise, perform the 
bootstrapping procedures in Section A. 3. 

1. Bootstrap an RT-11 V02C system. 

2. Mount the BASIC/RT-11 master diskette (DEC-11-LBACA-D-YC) 
on Unit 1. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: i 

3. Type: R PIP<CR> 
Response: * 

Type: « ,«»DX1 t BAS !C,SAViBAS8KVSAViOEMO,BAS/X<CR> 
Response: * 

Dismount the master disk and store it in a safe place. 

Type: CTRL C 
Response: ^C 
I 

Proceed to Chapter 3. 



2.5 BUILDING AND STARTING FROM MAGTAPE 



2.5.1 RT-11 

This section contains instructions for those who received RT-11 on 
magtape. The instructions describe building an RKll, RFll, RP02, or 
RJS03/4 disk system from the master magtape. It is important (for the 
user's protection) to build the system as instructed, then to store 
the master in a safe place. 

1. Set the ENABLE/HALT switch to HALT to stop any previous 
program that may be running. Set the ENABLE/HALT switch to 
ENABLE. 

Mount the RT-11 System magtape (DEC-11-0RTSA-E-MC7 for 
7-track tape or DEC-11-0RTSA-E-MC9 for 9-track tape) on Unit 
0, ensuring that no write ring is inserted in the back of the 
tape reel. If TMll, ensure that the magtape is positioned at 
the load point; if it is not, manually rewind the tape. 

2. If the system has a hardware bootstrap capable of 
bootstrapping the magtape, boot the magtape and proceed to 
Step 3; otherwise, see Section A. 4, then proceed with Step 
3. 
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3. The magtape will .move as the magtape build program is loaded. 

A program called MSBOOT should respond by displaying the 
following message on the terminal: 

MSBOOT VOl-xx 
* 

If not, repeat this section from Step 2. 

Type: MBUILD.xxx 

where xxx indicates the type of interface and is one of the 
following: 

MTl builds RKll, RP02, or RJS03/4 from TM11/TS03 
and TMll/TUlO magtapes 

MT2 builds RFll disk from TM11/TS03 and TMll/TUlO magtapes 

MMl builds RKll, RP02, or RJS03/4 from TJU16 magtape 

MM2 builds RFll disk from TJU16 magtape 

4. The magtape will move as the specified MBUILD program is 
loaded. MBUILD should respond by displaying the following 
message: 

MBUILD V02-XX 
* 

If it does not, repeat this Section from Step 2. 

5. If the system being built is an RKll DECpack or an RP02 disk 
cartridge, mount a blank, formatted disk on Unit 0, WRITE 
ENABLEd. Formatting procedures are explained in Appendix B. 

If the system device will be RKll disk. 

Type: RK i/Z/Nj 12<CR> 
Response: RKl /Z ARE YOU SURE? 

Type: Y<CR> 
Response: ♦ 

Go to Step 6. 
If the system device will be a single platter RFll disk. 

Type: RFl/i<CR> 
If the system device will be multiple platter RFll disk. 

Type: RF 1/2/N I 12<CR> 
In either case. 

Response: RFJ /H ARE YOU SURE? 

Type: Y<CR> 
Response: ♦ 

Go to Step 6. 
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If the system device will be RP02 disk. 

Type: OP »7i/N 1 37<CR> 
Response: DPI /Z ARE YOU SURE? 

Type: Y<CR> 
Response: <* 

Go to Step 6. 
If the system device will be a single platter RJS03/4 disk. 

Type: OS|/B<CR> 
If the system device will be a multiple platter RJS03/4 disk, 

Type: OS i/E/N t t2<CR> 
In either case. 

Response: DS| n ARE YOU SUREt 

Type: Y<CR> 
Response: • 

If the master magtape is on TMll, 

Type : xx* . *=MTO : * . */Y/X/Q/M: 1000<CR> 

If the master magtape is on TJU16, 

Type : xx* . *=MMO : * . */X/Y/Q/M : 1000<CR> 

where xx is the designation of the device to be the system 
device as follows: 



DP 


RP02 disk 


DS 


RJS03/4 disk 


RF 


RFll disk 


RK 


RKll disk 



MBUILD will respond by printing the names of each system 
component. Type Y<CR> after the component name if you desire 
to transfer it to the system device. Type <CR> after the 
component name if you do not desire to transfer it to the 
system device. 

Minimally, the system device must contain MBOOT.BOT, 
MSBOOT.BOT, MTINIT.SAV, the appropriate MBUILD file (selected 
in Step 3) , the appropriate monitors (as described in Table 
l-I) , TT.SYS and the other necessary device handlers, and the 
desired system programs. The following example shows the 
building of a typical RKll disk as the system device from 
TJU16 magtape master: 

MSB00T,80T?Y<CR> 

MBU|LD;Mn?<CR> 

MBUILD, MT2?<CR> 

MBUIL0,MM17Y<CR> 

MBU11D,MM2?<CR> 

RKMNSJ,SYS?Y<CR> 

rkmnpb;sys?y<cr> 

RrMNSJ,SYS7<CR> 
RFMNrB.SYS?<CR> 
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0TMN8J, 


SY8I<CR> 


OtMNrB, 


SY8r<CR> 


OPMNSj; 


'SY8T<CR> 


OPMNfB- 


sy8t<CR> 


OXMN$J', 


'SYS?<CR> 


oxMNre; 


■SY8T<CR> 


08MNSJ< 


SY87<CR> 


D8MNPB, 


SYS7<CR> 


OX 


SYS?<CR> 


OP ; 


'SY8?<CR> 


OT , 


SYS?<CR> 


RK , 


SYST<CR> 


RP ', 


SYS?<CR> 


TT , 


SYS?Y<CR> 


LP 1 


SYS?Y<CR> 


CR , 


'SYS?<cr> 


MT 


SYS?<CR> 


MM , 


SYS?Y<CR> 


PR 


SYS?<CR> 


PP 


SY8r<cR> 


CT ; 


'SYS?<CR> 


OS 


SY8?<CR> 


^* ; 


,SYS?Y<CR> 


SYSMAC 


•SML?Y<CR> 


SYSMAC 


8K ?<CR> 


SAtCH , 


»SAV?Y<CR> 


EBtT ' 


,SAV?Y<cR> 


MACRO 


,SAV?Y<CR> 


ASEMBl' 


;SAV?Y<GR> 


EXPAND 


;SAV?Y<CR> 


CREP 


,SAV?Y<CR> 


LINK ' 


,SAV?Y<CR> 


IIBR , 


,SAV?Y<CR> 


PIP 


,SAV?Y<CR> 


PIlEX 


,SAV?Y<CR> 


SRCCOM 


,SAV?Y<CR> 


DUMP 


,'SAV?Y<CR> 


PATCH 


,SAV?Y<CR> 


PATCHO' 


,SAV?Y<CR> 


MTINIT 


,SAV?Y<CR> 


OOT 


,OBJ?Y<CR> 


VTHDLR 


,OBJ?Y<CR> 


SYSF4 


,OB*l?Y<CR> 


VTMAC 


,MAe?Y<CR> 


OEMOPO 


,MAC?Y<CR> 


DEMOBG 


,MAC?Y<CR> 


KB 


,MAC?Y<CR> 


MBOOT 


,BOT?Y<CR> 



NOTE 

A maximum of 54 files can be tranferred with this 
procedure. If more than 54 files are specified to be 
transferred, a ?COR OVR? message will appear and you 
must restart the selection procedure. 



7. If the system device will be RKll disk. 
Response: ?REBOOT? 
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Type: RK »M0N|TRV8YS«RK iRKMNSj;S¥t/Y/R<CR> 
Response: tREBOOTt 

f 

Type: RkU*RK IMONtfR |SYS/U<CR> 
Response: # 

Type: RKr/0<CR> 

Go to Step 8. 

If the system device will be RFll disk. 

Response: # 

Type: RP j MONlTRVSVSiRr iRF'MNSjVSY8/Y/R<CR> 
Response: * 

Type: RF I AiRriMONlTR ,SYS/U<CR> 
Response: • 

Type: RF|70<CR> 

Go to Step 8. 

If the system device will be RJS03/4 disk. 

Response: * 

Type: DS | HQNI TR;SYS«0S |DSMNSj;SyS/Y/R<CR> 
Response: » 

Type: DS: A=DSs MONITR .SYS/U <CR> 
Response: * 

Type: 08|/0<CR> 

Go to Step 8. 

If the system device will be RP02 disk. 

Response: * 

Type : DP I MQN I TRVSY9«DP I OPMNS J VSYS/Y/'R<CR> 
Response: • 

Type: DP I AfOP I HON tTR ,SYS/U<CR> 
Response: # 

Type: DPr/0<CR> 

RT-11 should bootstrap off the new disk and respond with its 
identifying message: 

RT-llSJ V02C-XX 

If it does not, repeat this entire section. 

If it does, remove the master magtape from Unit and store 
it in a safe place. 
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Type: DATE dd-minin-yy 
where dd-mmm-yy is the current date in the form 27-NOV-75. 
If RP02 is the new system device, go to Step 10. 
If RKll is the new system device. 

Type: ASSIGN RKiDK<CR> 

Go to Step 9. 
If RFll is the new system device. 

Type: ASSIGN R^lOK<CR> 

Go to Step 9. 
If RSJ03/4 is the new system device. 

Type: ASSIGN 6S10K<CR> 

9. Response: t 

Type: R PIP<CR> 
Response: • 

Type: DKl/K<CR> 
Response: # 

Each block of the new system device will be read for errors. 
This process takes about four minutes on RKll or one minute 
on a single platter RFll or RJS03/4. 

NOTE 

If the response is anything but the above, see the 
RT-11 System Reference Manual , Section 4.2.12. 

Type: CTRL C 
Response: tC 
I 

10. Proceed to Section 2.5.2 if building a FORTRAN system from 
magtape. Section 2.5.3 if building a BASIC system from 
magtape, or consult the Table of Contents for the appropriate 
section if building from another media. If neither FORTRAN 
nor BASIC will be used on the system, go to Chapter 3. 

2.5.2 FORTRAN IV 

This section contains instructioris for those who received RT-11 
FORTRAN on magtape. The instructions involve the transfer of the 
necessary FORTRAN-related files to the system device and the creation 
of the FORTRAN library. 
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The system device onto which FORTRAN is being built must have at least 
370 free blocks . The monitor, the appropriate magtape handler (MM. SYS 
or MT.SYS), TT.SYS, LP. SYS (if the configuration includes a line 
printer), PIP.SAV, LINK.SAV, and LIBR.SAV are the only system 
components necessary on the system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.5.1, the system is already booted and running). 

Mount the RT-11 FORTRAN master magtape (DEC-11-LRF4A-C1-MC7 
for 7-track tape or DEC-11-LRF4A-C1-MC9 for 9-track tape) on 
Unit 0. 

Type: DATE dd-mmm-yy<CR> 

where dd~mmm-yy is the current date in the form 27-NOV-75. 

Response: 

Type: TIME hh:mm:ss<CR> 

where hh:mm:ss is the current 24-hour time in the form 
hours :minutes: seconds. 

Response: i 

Type: R P!P<CR> 
Response: • 

If the master magtape is on TMll, 

Type: SY | •>iMT0 I • . */X/M 1 1000<CR> 
If the master magtape is on TJU16, 

Type: SY | •> «««{?!»• ,«/X/M |1000<CR> 
In either case. 

Response: • 

Type: CTRL C 
Response: *C 
I 

Type: R LIBR<CR> 
Response: * 

NOTE 

In the following instructions, the square brackets [] 
are part of the command line and must be typed. 

2. If the configuration includes an EAE , proceed. Otherwise, go 
to Step 3. 

Type: SY | FORL IBCt40 3aSY | UNI , OTSCOM, V2NS, EAE/G<CR> 
Response: ENTRY POlNlTl 

Type: $ERRTB<CR> 

se:rrs<cr> 

<CR> 
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Response: IEN02 ILL INS 

SENb2 ILL INS 

$P|(52 ILl INS 

$CU02 ILL INS 

SFt02 ILL INS 

SFie2 ILL INS 



Type: SY IPORL IB . V2SC1403iSYlUM .OTSCOM, V2S,EAC/G<CR> 
Response: ENTRY POINTI 

Type: JERRTB<CR> 
JERRS<CR> 
<CR> 

Response: $END2 ILL INS 

$EN02 ILL INS 

SFie2 ILL INS 

$CL02 ILL INS 

$FI02 ILL INS 

$Fie2 ILL INS 



Go to Step 7. 

3. If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go tQ Step 4. 

Type: SY ffORL lBCi401fSY I UN 1 1 OTSCOM, V2NSi E IS/G<CR> 
Response: ENTRY POINlTJ 



Type: 


$ERRTB<CR> 
$ERRS<CR> 




<CR> 




Response: 


$ENP2 
SEN02 
$FI02 
$CL02 
$Fie2 
$FI02 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 


Type: 
Response : 


syiforlib;v2sci. 

ENTRY POINTI 


Type: 


$ERRTB<CR> 
$ERRS<CR> 




<CR> 




Response : 


$END2 
$EN02 
$F102 
$CL02 
$FI02 
JFI02 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 



Go to Step 7. 
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If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 5. 

Type: SYrrORLliC440:JiSYlUNIiOTSCOM, V2NSiFlS/G<CR> 
Response: ENTRY POlNfj 

Type: SERRTB<CR> 
fERRS<CR> 
<CR> 

Response: SENOZ ILL INS 

SEND2 lUL INS 

$ri02 lU INS 

$Cl,02 III INS 

$PII32 lUU INS 

fFl02 aU INS 



Type: SY |f ORllB , VaSC1403»SY I UK I , OTSCOM, V25, FlS/G<CR> 

Response: ENTRY POINT! 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: SEN02 ILl INS 

SEN02 ILL INS 

$FI02 ILL INS 

$CL02 ILL INS 

$^102 ILL INS 

$FI02 ILL INS 



Go to Step 7. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed . 



Type: 


SYIPQF 


lLlBC1403i 


Response : 


ENTRY 


POINTI 


Type: 


$ERRTB<CR> 




$ERRS<CR> 




<CR> 




Response : 


$END2 


ILL INS 




IEND2 


ILL INS 




SFI02 


ILL INS 




1CL02 


ILL INS 




$FI02 


ILL INS 




$FI02 


ILL INS 



Type: SY IFORL IB. V2SC1403?SY lUN I , OTSCOM, V2S,FPU/Q<CR> 
Response: ENTRY POINTi 

Type: $ERRTB<CR> 
SERRS<CR> 
<CR> 
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Response: 


SCNCa 


III, INS 




SINa^ 


Hi INS 




IPI02 


at INS 




$OU02 


ILU INS 




$Pt02 


itu jns 




%no2 


ILU INS 



Go to Step 7. 

If the configuration contains none of the above options: 

Type: SV rf ORl!BC1403§SY|UNI ,OTSCOM, V2NSfNHD/G<CR> 
Response: ENTRY POlNtI 

Type: $£RRTB<CR> 
|ERRS<CR> 
<CR> 

Response: SE:N02 III INS 

SEN02 aU INS 

SFI02 ai INS 

$0102 ai INS 

snea ai ins 

SP102 at IN9 



Type: SYlFORulB, V2SCl403iSYlUN I »OTSCOM, V2S,NH0/fi<CR> 
Response: ENTRY POInTI 

Type: SERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $EN02 ILL INS 

$EN02 ILL INS 

$ri02 ILL INS 

fCLe2 ILL INS 

$Pie2 ILL INS 

$ri02 ILL INS 



7. Type: CTRL C 
Response: tC 
I 

Proceed to Section 2.5.3 if building a BASIC system from 
magtape or consult the Table of Contents for the appropriate 
section if building BASIC from another media. If BASIC will 
not be used on the system, go to Chapter 3. 



2.5.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on magtape. The instructions involve placing running versions of 
BASIC on the system device. 
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The system device onto which BASIC is being built must have at least 
80 free blocks . The monitor, the appropriate magtape handler (MM. SYS 
or MT.SYS) , and PIP.SAV are the only system components necessary on 
this system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.5.1 or 2.5.2, the system is already booted and running). 

2. Mount the BASIC/RT-11 master magtape (DEC-11~LBACA-D-MC7 
for 7-track tape or DEC-11-LBACA-D-MC9 for 9-track tape on 
Unit 0. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: i 

3. Type: R PIP<CR> 
Response: * 

If the master magtape is on MTll, 

Type: » , iisMTe I BAS I C ,SAVi BASSKVSAV i DEMO,BaS/X/M| 1000<CR> 
If the master magtape is on TJU16, 

Type: • , »»MM0 I BAS IC ,SAVi BASSKVSAV ,DCMO , BaS/X/M j 1000<CR> 
In either case. 

Response: * 

Dismount the master magtape and store it in a safe place. 

Type: CTRL C 
Response: ♦C 
I 

Proceed to Chapter 3. 



2.6 BUILDING AND STARTING FROM CASSETTE 



2.6.1 RT-1 1 

This section contains instructions for those who received RT-11 on 
cassettes. The instructions describe the building of an RKll disk 
system from cassette. RKll users will need a blank, formatted disk 
for this procedure. See Appendix B for formatting procedures. 

Prior to inserting any master cassette during this procedure, WRITE 
PROTECT the data by placing the orange tabs so that the holes are 
uncovered. Cassette Unit is on the left and cassette Unit 1 is on 
the right. 

1. Set the ENABLE/HALT switch to HALT to stop any previous 
program that may be running. Set the ENABLE/HALT switch to 
ENABLE. 
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Mount a blank, formatted disk cartridge in Unit 0, WRITE 
ENABLEd. (See Appendix B for formatting procedures.) 

Insert the RT-11 System Cassette, Tape 1 of 5 
(DEC-11-ORTSA-E-TCl) , into Unit 0. 

2. If the system has a hardware bootstrap capable of 
bootstrapping the cassette, boot the cassette and proceed to 
Step 3; otherwise, see Section A. 5, then proceed with Step 
3. 

3. The cassette will move as the cassette build program is 
loaded. 

CBUILD should respond by displaying the following message on 
the terminal: 

CBUILD V01«02 

If it does not, repeat this section from Step 1. 

Press the rewind button on the cassette drive. 

Type: RK I /Z/N I 12<CR> 
Response: ARE YOU SURE? 

Type: Y<CR> 
Response: <* 

Type: RK ; » , *sCT2l I •'. •/'Y/X<CR> 
Response: ?REBOOT? 

4. Insert the RT-11 System Cassette, Tape 2 of 5 
(DEC-11-0RTSA-E-TC2) , into cassette Unit 1. WRITE PROTECT it 
before insertion (as described above) . 

Press the rewind button on the cassette drive. 

Type: RK I •V*'Ctl j • , */Y/X<CR> 
Response: ?REBOOT? 

5. Remove the RT-11 System Cassette, Tape 2 of 5, from Unit 1 
and mount the RT-11 System Cassette, Tape 3 of 5 
(DEC-11-0RTSA-E-TC3) , in Unit 1, WRITE PROTECTed . 

Type: RK I <»V* = Ctl ; «», •/X<CR> 
Response: • 

6. Remove the RT-11 System Cassette, Tape 3 of 5, from Unit 1 
and mount the RT-11 System Cassette, Tape 4 of 5 
(DEC-11-0RTSA-E-TC4) , in Unit 1, WRITE PROTECTed. 

Type: RK I «'.*sCTH » , •/X<CR> 
Response: • 
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7. Remove the System Cassette, Tape 4 of 5, from Unit 1 and 
mount the RT-11 System Cassette, Tape 5 of 5 
(DEC-11-0RTSA-E-TC5) , in Unit 1, WRITE PROTECTed . 

Type: RK l«;««cn J tV«/X/Y<CR> 
Response: 7REBO0T? 

Type: RK I Af CT0 JMONt TR ,SYS/U<CR> 
Response: » 

8. Remove the master tapes from Units and 1. 

Type: RKl/0<CR> 
Response: RT-llSJ V02C-xx 

The system is now running from the disk. If the above 
message is not displayed, repeat this section. 

Proceed to Section 2.6.2 if building a FORTRAN system from 
cassette. Section 2.6.3 if building a BASIC system from 
cassette, or consult the Table of Contents for the 
appropriate section if building from another media. If 
neither FORTRAN nor BASIC will be used on the system, go to 
Chapter 3. 



2.6.2 FORTRAN IV 

This section contains instructions for those who received RT-11 
FORTRAN on cassette. The instructions involve the transfer of the 
necessary FORTRAN-related files to the system device and the creation 
of the FORTRAN library. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.6.1, the system is already booted and running). 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: i 

Type: R PIP<CR> 
Response: • 

Mount the RT-11 FORTRAN IV System Cassette, Tape 1 of 4 
(DEC-11-LRF4A-C1-TC1) , in cassette Unit 0. Before loading the 
cassette, make certain that it is WRITE PROTECTed. 

Type: »i«»CT0l •', •/X/M| 1000<CR> 
Response: * 

2. Remove the system cassette. Tape 1 of 4, from Unit and 
mount the RT-11 FORTRAN IV System Cassette, Tape 2 of 4 
(DEC-11-LRF4A-C1-TC2) , in Unit 0, WRITE PROTECTed. 

Type: »i»»CT0l •',»/X/M}1000<CR> 
Response: » 

3. Remove the system cassette. Tape 2 of 4, from Unit and 
mount the RT-11 FORTRAN IV System Cassette, Tape 3 of 4 
(DEC-11-LRF4A-C1-TC3) , in Unit 0, WRITE PROTECTed. 
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Type: *i«iCT0lff*/X/Mll000<CR> 
Response: • 

Remove the system cassette, Tape 3 of 4, from Unit and 
mount the RT-11 FORTRAN IV System Cassette, Tape 4 of 4 
CDEC-11-LRF4A-C1-TC4) , in Unit 0, WRITE PROTECTed. | 

Type: #i«iCT0l#V»/X/Mll000<CR> 
Response: • 

Type: CTRL C 
Response: tC 

Store all four master cassettes in a safe place. 



Type: 
Response: 



R L!BR<CR> 



If the FORTRAN system will be running on a configuration that 
includes an EAE, proceed. Otherwise, go to Step 7. 



Type: 
Response: 

Type: 



F0RL,lB«UNl,OTSCOMiV2NS,EAE/G<CR> 
ENTRY POINTI 

$ERRtB<CR> 

$ERRS<CR> 

<CR> 



Response: 



SEND2 
SEN02 
SFI02 
$CLa2 
$FI02 
$ri02 



ILL INS 

ILL INS 

ILL INS 

ILL INS 

ILL INS 

ILL INS 



Type: 
Response: 

Type: 



r0RLIB,V2S«UNI,0TSC0M,V2S,EAE/G<CR> 
ENTRY POINTI 

SERRTB<CR> 

$ERRS<CR> 

<CR> 



Response: 



SEND2 
SEND2 
$Fi02 
SeL02 
$FI02 
$FI02 



ILL 
ILL 
ILL 
ILL 
ILL 
ILL 



INS 
INS 
INS 
INS 
INS 
INS 



Go to Step 11. 

If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go to Step 8. 

Type: FORL IBsUNl , OTSCOMi V2NS , EIS/G<CR> 
Response: ENTRY POINTI 
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Type: 


$ERRtB<CR> 

$ERRS<CR> 

<CR> 


Response : 


SEN02 
SEN02 
$Fr02 
SCL02 
SFI02 
$FI02 


ILL INS 
ILL INS 
ILL JNS 
ILL INS 
ILL INS 
ILL HNS 


Type: 
Response: 


FORLIB 

ENTRY 


,V2S«UNI# 

POINT! 


Type: 


SERRTB<CR> 

$ERRS<CR> 

<CR> 


Response: 


SEND2 
SEND2 
$P102 
$Cl02 
$FI02 
SFI02 


ILL INS 
ILL INS 
JLL INS 
ILL INS 
ILL INS 
ILL INS 



0TSC0M,V2SiEIS/C<CR> 



Go to Step 11. 

8. If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 9. 

Type: FORL t BaUNi i OTSCOMi V2NS » riS/G<CR> 
Response: ENTRY POINTI 



Type: 


IERRTB<CR> 

IERRS<CR> 

<CR> 


Response: 


SEND2 
$END2 
$FIQ2 
$CL02 
$Fi02 
$F102 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 


Type: 
Response: 


FORLIB 
ENTRY 


,V2StUNIi 
POINTI 


Type: 


$ERRTB<CR> 

$ERRS<CR> 

<CR> 


Response : 


$END2 
SEND2 
SFI02 
SCL02 
$FI02 
SFI02 


ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
ILL INS 
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Go to Step 11. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed. Otherwise/ go to step 10. 

Type: rORl.iBRUN!»OtSCOMiV2NS,PPU/G<CR> 
Response: ENTRY POJNTl 

Type: $ERRtB<CR> 
$ERRS<CR> 
<CR> 

Response: JEND2 ILL INS 

SEND2 ILL INS 

' $ri02 ILL INS 

$ev02 ILL Ins 

SF1Q2 ILL INS 
SPI02 ILL INS 



Type: FORL IB , V2S»UN J i OtSCOM* V2S,rPg/G<CR> 
Response: ENTRY POINTI 

Type: $ERRtB<CR> 
SERRS<CR> 
<CR> 

Response: $END2 ILL iNS 
SEND2 ILL INS 
5Fr02 ILL INS 

SCL02 III ins 

$FI02 ILL INS 
SFI02 ILL INS 



Go to Step 11. 

10. If the configuration contains none of the above options: 

Type: FQRL I BsUN! , OtSCOMi V2NS , NHO/G<CR> 
Response: ENTRY POINTI 

Type: $ERRtB<CR> 
$ERRS<CR> 
<CR> 

Response: $END2 ILL INS 

$END2 ILL INS 

$FI02 ILL INS 

$Cl02 ill INS 

$FI02 ILL INS 

$FI02 ILL INS 



Type: FORL IB, V2S-UNI ,OTSCOM, V2S,NH0/G<CR> 
Response: ENTRY POINTI 
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Type: 


SERRTB<CR> 




$ERRS<CR> 




<CR> 




Response: 


ICN02 


iU INS 

au INS 




SCND2 




If 102 


l^L |NS 
iU INS 




SeL02 




spio? 


at INS 




$PI02 


at INS 



11. Type: CTRL C 
Response: tC 

Proceed to Section 2.6.3 if building a BASIC system from 
cassette or consult the Table of Contents for the appropriate 
section if building BASIC from another media. If BASIC will 
not be used on the system, go to Chapter 3. 



2.6.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on cassettes. The instructions involve placing running versions of 
BASIC on the system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.6.1 or 2.6.2, the system is already booted and running). 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

2. WRITE PROTECT the BASIC/RT-11 master cassettes by placing the 
orange tabs so that the holes are uncovered. 

3. Place the BASIC/RT-11 Cassette 1 of 2 (DEC-11-LBACA-D-TCl) 
into Unit 0. 

Press the rewind button on the cassette drive. 

4. Type: R PIP<CR> 
Response: * 

Type: • , «acT0 I * , «/X/M f 1000<CR> 
Response: * 

5. Dismount the master cassette on Unit and store it in a safe 
place . 

Type: CTRL C 
Response: tC 

Go to Chapter 3. 
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2.7 BUILDING AND STARTING ON PAPER TAPE 

2.7.1 RT-11 

This section contains instructions for those who received RT-11 on 
paper tape. The instructions first describe loading the Absolute 
Loader into memory at the 8K boundary, then detail the building of an 
RKll or RFll system from paper tape. RKll users will need a blank, 
formatted disk for this procedure. 

1. Check to see if the Bootstrap Loader is in memory, starting 
at 37744. If not, deposit it starting at 37744. 
(Instructions for checking and depositing the Bootstrap 
Loader are in Section A. 6.) 

Load the Absolute Loader (DEC-11-UABLA-A-PO) into the paper 
tape reader. Press the FEED button until the special leader 
is over the read head. 

Set 37744 in the Switch Register. (Set switches 13 through 5 
and 2 to the up (1) position. Set all other switches to the 
down (0) position. ) 

Press the LOAD ADDR switch. 

Press the START switch. 

The paper tape should pass through the reader and then the 
computer should halt. 

If the system being built is an RKll system, mount a 
formatted disk cartridge in Unit 0, WRITE ENABLEd. Place the 
paper tape labeled RK PT BUILD Tape 1 of 3 
(DEC-11-ORPBA-D-PBl) in the reader. 

If the system being built is an RFll system, place the tape 
labeled RF PT BUILD Tape 3 of 3 (DEC-11-0RPBA-D-PB3) in the 
reader . 

Set the starting address of the Absolute Loader, 37500, in 

the Switch Register. (Set switches 13 through 8 and 6 to the 

up (1) position. Set all other switches to the down (0) 
position. ) 

Press the LOAD ADDR switch. 

Press the START switch. 

The paper tape should pass through the reader and the 
following message should be displayed on the terminal: 

PT BUILD Vxx-xx 

There is a slight pause, after which PT BUILD displays the 
following on the terminal.) 

PLACE SECOND TAPE IN READER, 
STRIKE ANY CHARACTER TO CONTINUE, 

Place the paper tape labeled PT BUILD Tape 2 of 3 
(DEC-11-0RPBA-D-PB2) in the reader. Press the FEED button 
until blank leader (unpunched tape preceding the punched 
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data) is over the read head. (PT BUILD Tape 2 of 3 serves as 
the second tape for both RK and RF systems.) 

Strike any character on the keyboard to start the read 
operation. 

The paper tape passes through the reader and the following 
message is displayed on the terminal. (There is a slight 
pause between reading the tape and displaying the message.) 

RT^ll BUIL.0 COMPLETE, 

RTwll V01«19 (A rudimentary VOl-15 monitor 
, is used to build' V02C) 

Type: DATE dd-mmm-yy<CR> 

(where dd-mmm-yy is the current date in the form 27-NOV-76.) 

Response: 

If the console terminal is an ASR or KSR Teletype r a VT50 
Alphanumeric Display r a parallel LA30, or an LA36 DECwriter 
II, go to Step 2. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 300 baud, go to Step 2. 

If the console terminal is a serial LA30 DECwriter operating 
at 300 baud. 

Type: D 56«5015<CR> 
Response: , 

Go to Step 2. 

If the console terminal is a serial LA30 DECwriter operating 
at 150 baud. 

Type: D 56s20l5<CR> 
Response: i 

Go to Step 2. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 2400 baud. 

Type: D 56«2012<CR> 
Response: i 

Go to Step 2 . 

If the console terminal is a VT05 Alphanumeric Display 
operating at 1200 baud, 

Type: D 56al012<CR> 
Response: t 

Go to Step 2 . 

If the console terminal is a VT05 Alphanumeric Display 
operating at 600 baud. 

Type: D 56b412<cr> 
Response: « 
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2. Type: R LINK<CR> 
Response: • 

Place the paper tape labeled OLDPIP.OBJ (DEC-11-OROPA-D-PR) 
in the reader. Press the FEED button until blank leader is 
over the read head. 

Type: OLQP IP'PR l<CR> 
Response: t 

(The vol system being used to build V02C will respond with an 
up-arrow or circumflex whenever it is ready to read a tape.) 

Strike any character on the keyboard to initiate the read 
operation. 

The paper tape should pass through the reader. 

Response: ♦ 

Reload OLDPIP.OBJ in the reader so it can be read a second 
time. 

Strike any character on the keyboard to initiate the read 
operation. 

The paper tape should pass through the reader. 

Response: • 

Type: CTRL C 
Response: ^C 

Type: R 0LDPIP<CR> 
Response: * 

3. Place the paper tape labeled PATCH. OBJ (DEC-11-ORPAA-E-PR) in 
the reader. Press the FEED button until blank leader is over 
the read head. 

For this and all the following paper tape instructions in 
Step 4, the convention xxxxxx.xxx is used to represent the 
name on the tape label underneath the RT-11 version number. 
In this first example, the command below will look like 
PATCH . OB J=PR : /B<CR> . 

Type: xxxxxx .xxx=PR:/B<CR> 
Response: ♦ 

Strike any character on the keyboard to initiate the read 
operation. 

The paper tape should pass through the reader. 

Response: * 

NOTE 

During the following operations, a ?CHK SUM? message 
displayed during a paper tape input operation means 
an input error has occurred. Retry the tape if such 
a message is received. 
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4. Repeat Step 3 for the each of the following paper tapes. 
Note that only those system components that are needed should 
be transferred to the system device; see Section 4.5 for 
further information. 



EDIT. OBJ 

ODT.OBJ 

TT.OBJ 

LP. OB J 

PP. OB J 

PREXEC.OBJ 

PREPAS.OBJ 

SMEXEC.OBJ 

SMMAC.OBJ 

SMPST.OBJ 

RTEXEC.OBJ 

RTMAC.OBJ 

RTPST.OBJ 

VTCEDl.OBJ 

VTCED4.0BJ 

VTBEDT.OBJ 

LINKO.OBJ 

LNKOVl.OBJ 

LNK0V2.0BJ 

LNK0V3.0BJ 

LNK0V4.0BJ 

LNK0V5.0BJ. 

LNKV2B.0BJ 

LIBRO.OBJ 

LIBRl.OBJ 

LIBR2.0BJ 

LIBR3.0BJ 

LIBR4.0BJ 

DUMP. OB J 

SRCCOM.OBJ 

FILEX.OBJ 

PIP. OBJ 

PIPl.OBJ 

CREF.OBJ 

VTHDLR.OBJ 

RKBTSJ.OBJ 

RKBTFB.OBJ 

RFBTSJ.OBJ 

RFBTFB.OBJ 

RTllSJ.OBJ 

RTllFB.OBJ 

RK.OBJ 

RF.OBJ 

PR. OBJ 

MT.OBJ 

CT.OBJ 

CR.OBJ 

DS.OBJ 

MM. OB J 

BA.OBJ 

BATCH. OB J 

SYSF4.0BJ 



(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC 
(DEC' 
(DEC' 
(DEC' 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 



-11-ORTEA-E- 
-11-ORODA-E- 
-11-ORTTA-E- 
-11-ORTLA-E- 
-11-ORTPA-E- 
-11-OREXA-E- 
-11-OREXA-E- 
-11-ORTAA-E- 
-11-ORTAA-E- 
-11-ORTAA-E- 
-11-ORMAA-E- 
-11-ORMAA-E- 
-11-ORMAA-E- 
-11-ORTEA-E- 
-11-ORTEA-E- 
-11-ORTEA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLLA-E- 
-11-ORLBA-E- 
-11-ORLBA-E- 
-11-ORLBA-E- 
-11-ORLBA-E- 
-11-ORLBA-E- 
-11-ORDMA-E- 
-11-OSRCA-E- 
-11-ORFLA-E- 
-11-ORPPA-E- 
-11-ORPPA-E- 
-11-ORCFA-E- 
■11-OVTHA-E- 
-11-ORBTA-E- 
■11-ORBTA-E- 
-11-ORBTA-E- 
-11-ORBTA-E- 
-11-ORMNA-E- 
■11-ORMNA-E- 
•11-ORKHA-E- 
■11-ORFHA-E- 
■11-ORPHA-E- 
■11-OMTHA-E- 
■11-OCAHA-E- 
•11-OCRHA-E- 
-11-ORJSA-E- 
•11-OTUMA-E- 
-11-ORBHA-E- 
-11-ORBCA-E- 
■11-ORLIA-E- 



-PRl) 

-PR) 

■PR) 

-PR) 

-PR) 

■PRl) 

■PR2) 

-PRl) 

■PR2) 

■PR3) 

■PRl) 

•PR2) 

■PR3) 

■PR2) 

■PR3) 

•PR4) 

■PRl) 

-PR2) 

-PR3) 

-PR4) 

■PR5) 

■PR6) 

-PR7) 

•PRl) 

■PR2) 

'PR3) 

■PR4) 

■PR5) 

PR) 

PR) 

PR) 

PR) 

PR2) 

PR) 

PR) 

PR4) 

PR2) 

PR3) 

PRl) 

PR2) 

PRl) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 

PR) 



Repeat Step 3 for each of the following paper tapes, using /A 
in place of /B in the command string. 



VTMAC . MAC 

SYSMAC.SML 

SYSMAC.8K 



(DEC-11-OVTMA-E-PA) 

(DEC-11-ORSYA-E-PAl) 

(DEC-11-0RSYA-E-PA2) 



2-52 



SYSTEM BUILD INSTRUCTIONS 



DEMOFG.MAC (DEC-11-ORDFA-E-PA) 
DEMOBG.MAC (DEC-11-ORDSA-E-PA) 

Type: CTRL C 

Response: tC 

Type: R UINK<CR> 

Response: # 

Type: LlNKftINK0/B|500/C<CR> 

Response: ♦ 

Type: LNK0V1/0U/C<CR> 

Response: • 

Type: LNK0V2/0 U/'C<CR> 

Response: t 

Type: INKV2B/0I 1/C<CR> 

Response: • 

Type: L.NK0V3/OI t/C<CR> 

Response: • 

Type: LNK0V4/0 I 1/C<CR> 

Response: • 

Type: tNK0V5/0il<CR> 

(At this point, many ADDITIVE REF messages will appear on the 
terminal. These are expected and should be ignored.) 

Response: * 

Type: CTRL C 

Response: tC 

Type: R LINK<CR> 

Response: • 

Type: 1-1BR«LIBR0/C<CR> 

Response: • 

Type: U lBRl/0 I 1/C<CR> 

Response: * 

Type: L I BR2/0ll/C<CR> 

Response: * 

Type: L IBR3/0 J 1/C<CR> 

Response: • 

Type: L IBR4/0 I 1<CR> 

Response: • 

Type: PATCH«PAtCH<CR> 

Response: * 

Type: TT .SYSsTt <CR> 

Response: • 
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Type: P«VSYS«PR<CR> 
Response: • 

Type: PR VSYS«PP<CR> 
Response: • 

If the configuration includes a line printer j, 

Type: IP .SYS*LP<CR> 
Response: * 

If the configuration includes a card reader. 

Type: CR ,SYS«CR<CR> 
Response: * 

If the configuration includes TM11/TS03 or TMll/TUlO magtape. 

Type: MT ,SYS«MT<CR> 
Response: * 

If the configuration includes TM02/TJU16 magtape, 

Type: MMVSYSaMM<CR> 
Response: • 

If the configuration includes RFll disk. 

Type: RFVSYS«RF<cr> 
Response: UNDEF GLBLS 

« 

If the configuration includes RJS03 or RJS04 disk. 

Type: DS;SYS*OS<CR> 
Response: UNDEF GLBLS 

« 

If the configuration includes RKll disk, 

Type: RK', SYSaRK<CR> 
Response: UNDEF GLBLS 

If the configuration includes cassette. 

Type: CT , SYS»CT<CR> 
Response: • 

In any case, 

Type: P !P«P IP/C<CR> 
Response: • 

Type: P!P1/0|1<CR> 
Response: * 

Type: EXPANDsPREXECi PREPAS<CR> 
Response: * 

Type: ASEMBL'SMEXECi SMMACi SMPST<CR> 
Response: • 
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Type: DUMP»DUMP<CR> 

Response: • 

Type: FIlEXiril.EX<CR> 

Response: • 

Type: SRCCQMf SReCOM<CR> 

Response: • 

Type: ED I TbVTCEOI, VTCE04, VtBEOT,EDIT<CR> 

Response: • 

If the system includes more than 8K words of memory. 

Type: MACR0»RTEXEC|RTMAC ,RTPST<CR> 

Response: • 

Type: CREF»CREf <CR> 

Response: • 

Type: BATCH«BATCH<CR> 

Response: * 

Type: BA , SYS^BA<CR> 

Response: • 

If the system being built is on an RKll disk. 

Type: MCNlTR,Sy9«RKBTSJ,RTllSj|RK<CR> 

Response: t 

Type: RKMNFB,SYSaRKBTF8|RTllFB#RK<CR> 

Response: * 

If the system being built is on an RFll disk, 

Type: MONi TR . SYS«RFBTSJ,RTllSj,RF<CR> 

Response: • 

Type: RFMNFB.SY9»RFBTFB,RT11FB,RF<CR> 

Response: * 

In either case. 

Type: CTRL C 

Response: tC 



Type: R OtDPlP<CR> 
Response • 

If the new system is on RFll disk. 

Type: RF I AsRF I HON ! TR , SYS/U<CR> 
Response: * 

If the new system is on RKll disk. 

Type: RK J A»RK I MONI TR ,SYS/U<CR> 

In either case. 

Response: • 
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5. If the system has a hardware bootstrap capable of 
bootstrapping the new system disk, boot the disk; otherwise, 
perform the bootstrapping procedures in the appropriate 
section of Appendix A. 

RT-11 should bootstrap off the new disk and respond with its 
identifying message: 

RT-llSJ V02C-XX 



If the response is not the system identification message, 
repeat the entire section. 

Type: DATE dd-mmm-yy 
Response: 

where dd-mmm-yy is the current date in the form 27-NOV-75. 

At this point, the files listed below may be deleted from the 
disk as they are no longer needed. To delete a disk file 
named xxxxxx.xxx: 

Type: R PIP<CR> 
Response: » 

Type: xxxxxx . xxx/D<CR> 
Response: ^ 

The deletable files are: 



OLDPIP.SAV 

EDIT. OBJ 

TT.OBJ 

LP. OB J 

PP. OB J 

PREXEC.OBJ 

PREPAS.OBJ 

SMEXEC.OBJ 

SMMAC.OBJ 

SMPST.OBJ 

RTEXEC.OBJ 

RTMAC.OBJ 

RTPST.OBJ 

VTCEDl.OBJ 

VTCED4.0BJ 

VTBEDT.OBJ 

LINKO.OBJ 

LNKOVl.OBJ 

LNK0V2.0BJ 

LNKV2B.0BJ 

LNK0V3.0BJ 

LNK0V4.0BJ 

LNK0V5.0BJ 

LIBRO.OBJ 

BATCH. OB J 



LIBRl.OBJ 

LIBR2.0BJ 

LIBR3.0BJ 

LIBR4.0BJ 

DUMP. OB J 

SRCCOM.OBJ 

FILEX.OBJ 

PIP. OBJ 

PIPl.OBJ 

CREF.OBJ 

RKBTSJ.OBJ 

RKBTFB.OBJ 

RFBTSJ.OBJ 

RFBTFB.OBJ 

RTllSJ.OBJ 

RTllFB.OBJ 

RK.OBJ 

RF.OBJ 

PR. OB J 

MT.OBJ 

CT.OBJ 

CR.OBJ 

DS.OBJ 

MM . OBJ 

BA.OBJ 



When all the unnecessary files have been deleted. 

Type: CTRL C 
Response: ♦€ 
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Paper tape users who do not have FORTRAN cannot build the program 



PATCHO, as PATCHO requires the 
users who do have FORTRAN systems 



FORTRAN library to link. Paper tape 
should proceed to Section 2.7.2 and 



then link PATCHO as described in Chapter 5. 

Paper tape users should take special note of the program DIREXT which 
is described in Section 4.5.1. It can be used to extend the size of a 
disk that has already been built. 

Proceed to Section 2.7.2 if building a FORTRAN system from paper tape, 
Section 2.7.3 if building a BASIC system from paper tape, or consult 
the Table of Contents for the appropriate section if building from 
another media. If neither FORTRAN nor BASIC will be used on the 
system, go to Chapter 3. 



2.7.2 FORTRAN IV 

This section contains instructions for those who received RT-11 
FORTRAN on paper tape. The instructions involve the transfer of the 
FORTRAN-related paper tapes to the system device, then the linking of 
the FORTRAN files from their components. Final instructions involve 
creation of the FORTRAN library. 

The system device onto which FORTRAN is being built must have at least 
370 free blocks. The monitor, TT.SYS, LP. SYS (if the configuration 
includes a line printer), PIP.SAV, LINK.SAV, and LIBR.SAV are the only 
system components that must be on this system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.7.1, the system is already booted and running). 

To the running RT-11 monitor. 

Type: DATE dd-mmm-yy<CR> 
where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 

Type: R P1P<CR> 
Response: f 

2. Place the paper tape labeled FROOT.OBJ (DEC-11-LRF4A-C-PR1) 
in the reader. Press the FEED button until blank leader is 
over the read head. 

For this, and all the following paper tape instructions in 

Step 3, the convention xxxxxx.xxx is used to represent the 

name on the tape label below the FORTRAN version number. In 

this first example, the command below would be 
FROOT . OB J=PR : /B<CR> . 

Type: xxxxxx . xxx=PR:/B<CR> 

The tape is read. 

Response: * 
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NOTE 



A ?CHK SUM? message displayed during a paper tape 
input operation means an input error has occurred. 
Retry the operation if such a message is received. 



3. Repeat Step 2 for the paper tapes labeled: 

-11-LRF4A-C1-PR2) 

-11-LRF4A-C1-PR3) 

-11-LRF4A-C1-PR4) 

-11-LRF4A-C1-PR5) 

■11-LRF4A-C1-PR6) 

■11-LRF4A-C1-PR7) 

-11-LRF4A~C1-PR8) 

-11-LRF4A-C1-PR9) 

■11-LRF4A-C1-PR10) 

-11-LRF4A-C1-PR11) 

-11-LRF4A-C1-PR12) 

-11-LRF4A-C1-PR13) 

■11-LRF4A-C1-PR14 ) 

-11-LRF4A-C1-PR15) 

-11-LRF4A-C1-PR16) 

■11-LRF4A-C1-PR17 ) 

-11-LRF4A-C1-PR18) 

-11-LRF4A-C1-PR19) 

■11-LRF4A-C1-PR20) 

-11-LRF4A-C1-PR2 6 ) 

■11-LRF4A-C1-PR27) 

■11-LRF4A-C1-PR28) 

Repeat Step 2 for the following paper tapes, using /A in 
place of /B in the command string. 



FO.OBJ 


(DEC 


Fl.OBJ 


(DEC 


F2.0BJ 


(DEC 


F3.0BJ 


(DEC 


F4.0BJ 


(DEC 


F5.0BJ 


(DEC 


F6.0BJ 


(DEC 


F7.0BJ 


(DEC- 


F8.0BJ 


(DEC- 


F9.0BJ 


(DEC 


FIO.OBJ 


(DEC- 


Fll.OBJ 


(DEC 


F12.0BJ 


(DEC- 


F13.0BJ 


(DEC- 


F14.0BJ 


(DEC- 


F15.0BJ 


(DEC- 


F16.0BJ 


(DEC- 


F17.0BJ 


(DEC- 


OTSCOM.OBJ 


(DEC- 


UNI. OB J 


(DEC- 


V2S.0BJ 


(DEC- 


V2NS.0BJ 


(DEC- 



FORTRA.HLP 
DEMO. FOR 



(DEC-11-LRF4A-C1-PA1) 
(DEC-11-LRF4A-C1-PA2) 



4. 



If the configuration contains an EAE, repeat Step 2 for 
paper tape: 



the 



EAE. OB J 



(DEC-11-LRF4A-C1-PR22) 



If the configuration contains a PDP-11/40 with EIS or 
PDP-11/45 without FPU, repeat Step 2 for the paper tape: 



EIS. OBJ 



(DEC-11-LRF4A-C1-PR23) 



If the configuration contains a PDP-11/40 or PDP-11/03 with 
FIS, repeat Step 2 for the paper tape: 



FIS.OBJ 



(DEC-11-LRF4A-C1-PR24) 



If the configuration contains a PDP-11/45 
Step 2 for the paper tape: 



with FPU, repeat 



FPU. OBJ 



(DEC-11-LRF4A-C1-PR25) 
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If the configuration does not contain any of the above 

options, repeat Step 2 for the paper tape: 

NHD.OBJ (DEC-11-LRF4A-C1-PR21) 

5. Type: CTRL C 

Response: tC 

Type: R LINK<CR> 

Response: # 

Type: FORTRAf FROOT/C<CR> 

Response: » 

Type: F0/Oli/C<CR> 

Response: • 

Type: Ft/OU/C<CR> 

Response: • 

Type: F2/0|l^C<CR> 

Response: * 

Type: F3/0|1/C<CR> 

Response: ♦ 

Type: F4/0|1/C<CR> 

Response: ♦ 

Type: F5/0U/C<CR> 

Response: * 

Type: F6/0U/C<CR> 

Response: • 

Type: F7/0il/C<CR> 

Response: » 

Type: F8/0ll/C<CR> 

Response: # 

Type: F9/0!l/C<CR> 

Response: » 

Type: F10/OI 1/C<CR> 

Response: ♦ 

Type: Fll/OI 1/C<CR> 

Response: * 

Type: F12/0 I 1/C<CR> 

Response: ♦ 

Type: F13/0 I 1/C<CR> 

Response: • 

Type: Fi4/0I 1/C<CR> 

Response: * 

Type: F15/0 I 1/C<CR> 

Response: • 
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Type: 
Response: 

Type: 
Response: 



ri6/0ll/C<CR> 

• 

Fi7/0I1<CR> 
AOOltlVE REF 
AT 3E0MENt # 
ADDITIVE REr 
AT SEGMENT # 
ADDITIVE REP 
AT SEGMENT # 
ADDITIVE REF 
AT SEGMENT # 
ADDITIVE REF 
AT SEGMENT # 



OF WRNBAS 
000003 
QF WRNBAS 
000004 
OF WRNBAS 
000004 
OF WRNBAS 
000004 
OF WRNBAS 
000004 



TYPE: CTRL C 
Response: ♦C 
I 

Type: R LIBR<CR> 
Response: • 

If the FORTRAN system will be running on a configuration that 
includes EAE, proceed. Otherwise, go to Step 6. 



Type: 
Response: 

Type : 



Response: 



F0RUIB»UNI,0TSC0M.V2NS,EAE/G<CR> 
ENTRY POINT? 

$ERRtB<CR> 

$ERRS<CR> 

<CR> 



SENC2 
SEND2 
$PI02 
$CL02 
SFI02 
Sri02 



ILL INS 

iUU INS 

ILU INS 

ItL INS 

at INS 

ILL INS 



Type: 
Response : 

Type: 



Response : 



F0RLIB,V2SiUNli0TSC0M,V2S.EAE/G<CR> 
ENTRY POlNTI 

$ERRTB<CR> 

JERRS<CR> 

<CR> 



SEND2 
SEND2 
SFI02 
SeL02 
$FI02 
$FI02 



ILL INS 

ILL INS 

LL JNS 

ILL INS 

ILL INS 

ILL INS 



Go to Step 10. 

6. If the configuration includes a PDP-11/45 processor without 
FPU or a PDP-11/40 processor with EIS but without FIS, 
proceed. Otherwise, go to Step 7. 
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Type: 
Response 

Type: 



Response 



P0RltBlUNli0TSC0MiV2NS,EI8/G<CR> 
ENTRY POtNTI 

serrtb<cr> 
$i:rrs<cr> 

<CR> 



S^ND2 
SeN02 
SPI02 
SCU02 
SFj[02 
SfiQ2 



tU INS 

tU INS 

kl S(NS 

til INS 

IlU INS 



Type: 
Response 

Type: 



Response 



rORLIB,V28iUNIiOtSCOM,V2SiElS/G<CR> 
ENTRY POtNTI 

$ERRTB<CR> 

SBRRS<CR> 

<CR> 



SEND2 
$EN02 

srio2 

SCU02 
$F|02 
SPi02 



ILL INS 

tut INS 

JUL NS 

iU INS 

11,1. INS 

lU JtNS 



Go to Step 10. 

7. If the configuration includes a PDP-11/40 or PDP-11/03 
processor with FIS, proceed. Otherwise, go to Step 8. 



Type: 
Response : 

Type: 



Response : 



F0RLIBaUN!iOTSC0M,V2NS,riS/G<CR> 
ENTRY POtNTI 

$ERRfB<CR> 

$ERRS<GR> 

<CR> 



IEND2 
$END2 
$PI02 
SCLQ2 
$P|02 
SPiQ2 



III INS 

III INS 

ill INS 

III INS 

III INS 



Type: FORI IB » V2SsUNI lOTSCOM , V2S,F IS/G<CR> 
Response: ENTRY POINTI 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 
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Response: 


SEND2 


ILL INS 




SEN02 


ILL INS 




SPI02 


Itt ISI 




SCL02 




$FI02 


ILL tNS 




SFI02 


ILL INS 



Go to Step 10. 

If the configuration includes a PDP-11/45 processor with FPU, 
proceed. Otherwise, go to Step 9. 

Type: FORL 1B«UNI i OTSCOMi V2NS , FPU/G<CR> 
Response: ENTRY POINT! 

Type: $ERRTB<CR> 
$ERRS<CR> 
<CR> 

Response: $EN02 ILL INS 

SEN02 ILL INS 

IFI02 (LL JNS 

SCL02 ILL INS 

$FI02 ILL INS 

SFI02 ILL INS 



Type: FORL IB;V2S>UNI i OTSCOM, V2S; FPg/C<CR> 
Response: ENTRY POINT! 

Type: $ERRTB<CR> 
SERRS<CR> 
<CR> 

Response: JEND2 ILL INS 

SEN02 ILL INS 

5FI02 ILL INS 

SCLQ2 ILL INS 

5ri02 ILL INS 

$FI02 ILL INS 



Go to Step 10. 

If the configuration contains none of the above options: 



Type: 
Response : 


FORLIE 

ENTRY 


l=UNI,OTSC 
POINT! 


Type: 


SERRTB<CR> 
SERRS<CR> 




<CR> 




Response : 


$END2 
SEND 2 
$FI02 
$CL02 
$Fi02 
$FIQ2 


ILL INS 
LL INS 
LL INS 
LL INS 

III ins 

LL INS 
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Type: 


FORIIE 


t,V2Sil 


JNIf 


Response : 


ENTRY 


POlNTI 


1 


Type: 


$ERRTB<CR> 
$ERRS<CR> 






<CR> 






Response : 


SeND2 


ill 


INS 




SEND2 


ILL 


INS 




$FI02 


ILL 


INS 




$eL02 


ILL 


INS 




$FI02 


ILL 


INS 




$PI02 


ILL 


INS 



10. Type: CTRL C 
Response: tC 



Proceed to Section 2.7.3 if building a BASIC system from 
paper tape or consult the Table of Contents for the 
appropriate section if building BASIC from another media. If 
the system will not include BASIC, go to Chapter 3. 



2.7.3 BASIC/RT-11 

This section contains instructions for those who received BASIC/RT-11 
on paper tape. The instructions involve placing running versions of 
BASIC on the system device. 

The system device onto which BASIC is being built must have at least 
70 free blocks. The monitor and PIP.SAV are the only system 
components that must be on this system device. 

1. Bootstrap an RT-11 V02C system (if you have completed Section 
2.7.1 or 2.1.2, the system is already booted and running). 

To the running RT-11 monitor. 

Type: DATE dd-mmm-yy<CR> 
where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: , 

Type: R P1P<CR> 
Response: • 

2. Place the paper tape labeled DEMO.BAS (DEC-11-LBACA-D-PAl) 
into the paper tape reader. Press the FEED button until 
blank leader is over the tape head. 

For this, and all the following paper tape instructions in 

Step 3, the convention xxxxxx.xxx is used to represent the 

name on the tape label below the BASIC version number. In 

this first example, the command below would be 
DEMO.BAS=PR:/A<CR>. 

Type: xxxxxx . xxx=PR:/A<CR> 

(the tape is read) 
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Response: # 



NOTE 



For the following steps, a ?CHK SUM? message 
indicates that an input error occurred during the 
reading of the paper tape. Retry the operation. 



Repeat Step 2 for the following paper tapes, using /B in 
place of /A in the command string. 



BASICR.OBJ 

BASICE.OBJ 

BASICX.OBJ 

BASNSR.OBJ 

BASNSE.OBJ 

BASNSX.OBJ 

FPMP.OBJ 

BASICH.OBJ 

Type: 
Response : 



Type: 
Response: 



(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 
(DEC- 

CTRL C 
I 



R LINK<CR> 



•11-LBACA- 
•11-LBACA- 
•11-LBACA- 
■11-LBACA- 
■11-LBACA- 
•11-LBACA- 
■11-LBACA- 
•11-LBACA- 



D-PRl) 
■D-PR2) 
■D-PR3) 
■D-PR4) 
■D-PR5) 
•D-PR6) 
D-PR7) 
•D-PR8) 



Type: 



BAS8KiBASNSR|FPHP/T/Bl400/C<CR> 



NOTE 

The above command string is for a configuration that 
has no devices with vectors above 400. User's v/ith 
8K whose configurations have interrupt vectors above 
400 should relink BAS8K.SAV with a bottom address of 
500, e.g., 

8ASeKiBASNSR,rpMP/T/BI500/C<CR> 

See BASIC/RT-11 Release Notes , Section 3.6, for 
further information. 



Response: TRANSFER ADDRESS f 



Type: 
Response: 

Type : 
Response : 

Type : 
Response : 

Type : 
Response : 

Type: 
Response : 



CO<CR> 

# 

BASNSE/0l3L/C<CR> 

# 

BASNSX/0I1/C<CR> 

ft 

BASICH/0|2<CR> 

ft 

BASlC»BAS|CRiFPMP,BASICE|BASICX/B 

ft 



400/C<CR> 
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Type: BASICH<CR> 
Response: » 

Type: CTRL C 
Response: *C 

II 

The BASIC system is now built on disk. Proceed to Chapter 3 
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CHAPTER 3 
DEMONSTRATION PACKAGE 

3.1 RUNNING THE RT-11 SINGLE-JOB MONITOR 

For purposes of this demonstration, a small program (DEMOBG.MAC) is 
edited, assembled, linked, and executed. When executed, DEMOBG 
displays a message on the terminal. 

1. If the system is not runhing, bootstrap an RT-11 V02C system. 
Ensure that the system device is WRITE-ENABLEd . 

Response: RT-11 V02C-xx 

Type: DATE dd-mmm-yy 
where dd-mmm-yy is the current date in the form 27-NOV-75. 
Response: 

2. If the console terminal is an ASR or KSR Teletype, a parallel 
LA30 DECwriter, a VT50 Alphanumeric Display, or an LA36 
DECwriter II, go to Step 3. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 300 baud, go to Step 3. 

If the console terminal is a serial LA30 DECwriter operating 
at 300 baud. 

Type: D 56s50l5<CR> 
Response: « 

Go to Step 3. 

If the console terminal is a serial LA30 DECwriter operating 
at 150 baud. 

Type: D 56a20l5<CR> 

Response: t 

Go to Step 3. 

If the console terminal is a serial LA30 DECwriter operating 
at 110 baud. 

Type: D 56sl0l5<CR> 
Response: , 

Go to Step 3. 
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If the console terminal is a VT05 Alphanumeric Display 
operating at 2400 baud, 

Type: D 56f20t2<CR> 
Response: i 

Go to Step 3. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 1200 baud, 

Type: D 56p!l012<CR> 
Response: i 

Go to Step 3. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 600 baud. 

Type: D 56«4i2<CR> 
Response: • 

3. If the system configuration does not include a GT40 or VTll 
display processor and scope or does not have more than 8K 
words of memory, go to Step 4. Otherwise, verify that the 
scope is on by turning the BRIGHTNESS knob to an adequate 
level . 

Build the VTll support library as follows: 

Type: R L1BR<CR> 
Response: • 

Type: VTL IB'SY I VTHDLR<CR> 
Response: * 

Type: CTRL C 
Response: ♦C 

Type: GT ON<CR> 

The system output will shift to the display scope. Commands 
are still entered at the keyboard, but echo will be on the 
screen. 

Response: .(on screen) 

4. If the system device is diskette, go to Step 5. If the 
system device is RFll, RKll, RP02, or RJS03/4 disk, go to 
Step 6. 

If the system device is DECtape, mount a blank tape on Unit 
1, write" ENABLEd. 

Type: ASSIGN DTl|OK<CR> 
Response: i 

Type: R PIP<CR> 
Response: • 
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Type: DTll/2<CR> 
Response: OTll/2 ARE YOU SURE? 

Type: y<CR> 
Response: • 

Type: CTRL C 
Response: fC 
I 

Go to Step 6. 

If the system device is diskette, mount a blank diskette on 
Unit 1, WRITE ENABLEd. 



Type: 
Response : 


ASSIQN DXS.I 
• 


IDK<CR> 


Type: 
Response: 


R PlP<CR> 

* 




Type: 
Response : 


DXir/Z<CR> 
0X1 l/Z ARE 


YOU SUREI 


Type: 
Response : 


Y<CR> 

• 




Type: 
Response : 


CTRL C 
fC 





I 

Display the directory of the system device on the terminal. 

Type: R P1P<CR> 
Response: # 

Type: SYl/r<CR> 
Response: MONITR,SYS 

DT ,SYS 

IP .SYS 

PP VSYS 

PR ',SYS 

TT .SYS 

PATCH iSAV 

EDIT ,SAV 

MACRO VSAV 

EXPAND, SAV 

ASEMBLVSAV 

SYSMACVSML 

LINK ;sAv 

OCT »OBJ 
PIP ,SAV 

• 



NOTE 

Depending on the medium from which RT-11 is built and 
the individual system configuration, the preceding 
directory will vary. As long as a directory is 
printed, its exact content is not of concern. 
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7. Use the Text Editor to modify the demonstration program, 
DEMOBG.MAC. 

Type: CTRL C 

Response: fC 

Type: R EDit<CR> 

Response: » 

Type: EBSr I DEMOBG|MAC<ALT>R<ALT><ALT> 

Response: • 

Type: C|<TAB>, ASCI 1 <ALT><ALT> 

Response: # 

Type: 0AD<ALT><ALT> 

Response: • 

Type: EX<ALT><ALT> 

Response: , 

Assemble DEMOBG.MAC with EXPAND and ASEMBL and obtain a 
listing . 

Type: R EXPANO<CR> 

Response: * 

Type: DEM0BG»SY f DEMOBG<CR> 

Response: ERRORS DETECTEDl 

Type: CTRL C 

Response: ^C 

Type: R ASEMBl<CR> 

Response: • 

If a line printer is available, go to Step 9. 

8. If running on an 8K DECtape-, RF11-, or Diskette-based 

system. 

Type: 0EM0BGiDEMOBG<CR> 

Response: ERRORS DETECTED: 

FREE CORE: xxx WORDS 

Type: i Tt I ■OEMOBG<CR> 

Response: (see following) 

All other systems. 

Type: DEMOBCi TT I ■OEMOBC<CR> 

Response: (see following) 
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MAIN. 



RT-11 MflCRO VSe2-09 



PftGE 1 



1 
24 

25 
26 
c r 
28 
29 
30 
21 



34 
35 
36 

38 
2:9 

40 
41 
42 
43 
44 
45 
46 
4? 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
62 
64 
65 
66 
67 
68 
69 
70 
71 



000000 
000001 
000002 
000003 
000004 
000005 

000006 5F=K6 

000007 pc=?;7 



RT-li MftCRO EXPRND V02-02 
DEMOBG. MftC 

DEMONSTRflTION PROGRflM TO PRINT DEMDNSTRflTiON MESSAGE, THEN 
RING BELL IF FG JOB SENDS R MESSAGE. 

. . REGDEF, . RCVDC, . PRINT 



. RDCs >:& 
'0351 
RRER, . BUFF, . WCNT, . CRTN 
. RRER, •■■:& 

#12000, <0> 

! BUFF, 4. (0) 
. WCNT, 6, (.&■> 





MCRLL 


. . V 


. MflCRO 


. V2. . 




. . . V2 = l 






. ENC'M 






. MRCRO 


PRINT 


. ADD 


. IF NB 


RDD 


MOV 


. ENOC 




EMT 


. ENDM 






. MflCRO 


RCVDC 


. ARE 


.IF NB 


RREft 


MOV 
MOV 


. END'C 






. IF NB 


BUFF 


MOV 


. ENDC 






. IF NB 


WCNT 


MOV 


. ENDC 






. IF NB 


CRTN 





. ENDC 

. ENDM 
. MACRO 
R0 = ;;0 

Ri=;-;i 

R2=>i2 
R2 = K2 
R4=K4 
R5 = ;:5 
SP=;';'6 

pc=;;? 

. ENDM 



= K0 

i=;-;i 

2 = 'i 2 
2 = fi 2 
4 = ^M 

5=;;5 



MOV 
EMT 



CRTN, S. <0> 
•0275 



REGDEF 



REGDEF 



START:; . RCVDC 
IF NB #AREA 



r J. 

74 

75 00000 

76 

77 00000 012700 

000226' 

78 00004 012710 

. MAIN. RT-11 MACRO VS02-09 



#AREA, #BUFFER, #400, #MSGIN ; POST REQUEST FOR MESS 
MOV #AREA, KO 



MOV 
PAGE 1+ 



#12000, <0) 



013000 
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79 . ENDC 

80 .IF NB ttBLlFFER 

81 00010 012760 MOV tBUFFEF:, 4. <0) 

000226 '• 

000004 

82 . ENDC 

83 .IF NB #400 

84 00016 012760 MOV #400.6. <&) 

000400 
000006 

85 . ENDC 

86 .IF U& #MSGIN 

87 00024 012760 MOV #MSGIN. S. <0) 

000044' 
000010 

88 . ENDC 

89 000:'2 104 275 EMT '•0:-75 

qe ; .PRINT #MSG ; PRINT DEMONSTRFlTION MESSRGE 

91 IF NB #M5fj 

92 00034 012700 MOV #MSG. >:& 

000112'' 

93 . ENDC 

94 00040 104351 EMT "0351 

95 00042 000777 BR '■ FIND LOOP 
96 

97 ; COMPLETION ROUTINE ENTERED WHEN FG SEBDS MESSRGE 

98 00044 MSGIN:; .PRINT »BELL ;RIN6 BELL IN RESPONSE TO MESSfiG 

99 IF NB #BELL 

100 0044 012700 MOV #BELL. "iO 

000110'' 

101 . ENDC 

102 0050 104351 EMT "OSSl 

103 ; . RCVDC #flREft, #BIJFFER. #400, #MSGIN ; POST RNOTHER MESSRGE 

104 . IF NB #RRER 

105 0052 012700 MOV #RRER, "JO 

000226' 

106 0056 012710 MOV #13000, •:&:< 

013000 

107 . ENDC 

108 .IF NE #BLIFFER 

109 0062 012760 MOV #BIJFFER, 4. ■; O) 

000 2 36 '• 

000004 

110 . ENDC 

111 . IF NB #400 

112 0070 012760 MOV #400. 6. <0> 

000400 
000006 

113 . ENDC 

114 . IF NB #MSGIN 

115 0076 012760 MOV #MSGI N.. S. < O;' 

000044'- 

000010 

116 . ENDC 

117 0104 104375 EMT "0375 

lie 0106 000207 RTS PC ; RND RETURN FROM COMPLETION ROUT 

. MR IN. RT-11 MACRO VS02-09 PRGE 1 + 

119 

120 ; ASCII MESSAGES 

121 0110 007 BELL: . BVTE 7,200 ; MESSRGE THRT RINGS BELL 

0111 200 

122 

123 0112 122 MSG: .RSCII /RT-11 DEMONSTRRTI ON PROGRRM,-' 
0113 124 
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0114 


055 


0115 


061 


0116 


061 


0117 


040 


0120 


104 


0121 


105 


0122 


115 


0123 


117 


0124 


116 


0125 


123 


0126 


124 


0127 


122 


D120 


101 


0131 


124 


0132 


111 


0133 


117 


0134 


116 


0135 


040 


0136 


120 


0137 


122 


0140 


117 


0141 


107 


0142 


122 


0143 


101 


0144 


115 


124 0145 


015 


0146 


012 


125 0147 


111 


0150 


106 


0151 


040 


0152 


111 


0153 


116 


0154 


103 


0155 


117 


0156 


122 


0157 


122 


0160 


105 


0161 


103 


0162 


124 


0163 


114 


0164 


131 


0165 


040 


0166 


105 


0167 


104 


0170 


111 


0171 


124 


0172 


105 


0173 


104 


0174 


054 


0175 


124 



BVTE 15. 12 

fiSCII /IF INCORRECTLV EDI TED. THIS IS THE LfiST LINE. 



MAIN. RT-11 MfiCRO VS02-0S' PftGE 1 + 



0176 110 

0177 111 

0200 123 

0201 040 

0202 111 

0203 123 

0204 040 

0205 124 

0206 110 

0207 105 

0210 040 

0211 114 

0212 101 
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0213 


123 






0214 


124 






0215 


040 






0216 


114 






021? 


111 






0220 


116 






0221 


105 






0222 


056 






126 0222 


015 


. BVTE 


15, 12 


0224 


012 






12? 




. R5C11 


/WELL DONE. / 


126 0225 


000 


. BVTE 





129 









130 



; RCVC'C PftCKET flREFl 



131 0226 000236' RREfl: 



= . +10 



133 0236 



; RCVC'C MESSRGE fiRER 
BUFFER: 



134 000000' 




. END 


START 




MAIN. RT-11 MRCRO VS0 


2-09 


PAGE 1+ 




SVMBOL TABLE 










RRER 000226R 




BELL 


000110R 


BUFFER 000236R 


MSG 000112R 




MSG IN 


e00044R 


PC =fi00000? 


R0 =Ji000000 




Rl 


= ?i000001 


R2 =?i000002 


R3 =^:000003 




R4 


= ?i000004 


R5 =:'-:000005 


SP =K000006 




START 


000000R 




BBS. 000000 


000 








000236 


001 









ERRORS DETECTED: 
FREE CORE: 20488. WORDS 



DEMOBG, TT:=DEMOBG 



ERRORS DETECTED: 
FREE CORE: 26486. WORDS 



Response: * 

Go to Step 10. 

9. Ensure that the line printer is on and set to on-line. If 
running on an 8K DECtape-, RF11-, or Diskette-based system, 

Type: DEMOBfiBDEMOBG<CR> 
Response: ERRORS DETECTED = 

FREE CORE: xxx WORDS 



Type: «lpP I sDEMOBG<CR> 

Response: *(The listing on the printer is similar to 
the response for Step 8, except that the FREE 
CORE message appears only once.) 

All other systems. 

Type: DEMOBGiLPI »DEMOBG<CR> 

Response: ERRORS DETECTED: 

FREE CORE: xxx WORDS 

* (The listing on the printer is similar to 
the response for Step 8, except that the FREE 
CORE message appears only once.) 
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10. Type: CTRL C 
Response: ♦C 
f 

Link the program DEMOBG. 



Type: R LINK<CR> 

Response: • 

Type: Sy I D£M0BG»0IM09G<CR> 

Response: • 

Type: CTRL C 

response: ♦£ 



Execute the demonstration program. 



Type: R 0CM0BG<CR> 

Response: RT^U DEMONSTRATION PROGRAM, 

IF INCORRECTLY EDITEOi THIS IS THE LAST LINE, 

WELL DONE, 

Type: CTRL C 
CTRL C 
Response: tC 

te 



Type: GT OFr<CR> 
Response: « 

If the file was incorrectly edited, the procedure may be 
repeated, although this is not necessary for successful 
continuation. If repeating the editing procedure, first. 

Type: R PIP<CR> 
Response: * 

Type: DEMOBG, MAC»DEMOBGtBAK/R<CR> 
Response: * 

Type: CTRL C 
Response: ♦€ 



Then go to Step 7. 

Otherwise, if the system will be running the 
Foreground/Background Monitor, proceed to Section 3.2. If 
the system will be running FORTRAN IV but will not be running 
F/B, proceed to Section 3.3. If the system will be running 
BASIC but will not be running F/B or FORTRAN IV, proceed to 
Section 3.4. Otherwise the demonstration is complete. 

Before continuing to use the system, make all patches and 
corrections documented in the Digital Software News and 
Software Performance Summary , and note the restrictions 
documented in the RT-11 System Release Notes manual. In 
addition, you may wish to permanently customize the system 
for special hardware; instructions for customizing the 
system are in Section 4,6. 
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3.2 RUNNING THE RT-11 FOREGROUND/BACKGROUND MONITOR 

For the purposes of this demonstration, a second program (DEMOFG.MAC) 
is assembled, linked for the foreground, and executed in conjunction 
with DEMOBG. This portion of the demonstration requires 16K words of 
memory and a clock to run. DEMOFG is a small foreground program that 
sends a message every two seconds to DEMOBG, running in the 
background, telling it to ring the terminal bell. Besides printing 
the terminal message used in Section 3.1, DEMOBG recognizes these 
messages and rings the bell once for each message sent. 

Although DEMOFG is always active, sending messages to the background 
every two seconds, this demonstration will execute other programs in 
the background besides DEMOBG^ Only when DEMOBG is active, however, 
is the circuit complete and messages successfully received and 
honored. During those periods when DEMOBG is not running, DEMOFG will 
enter the messages in the message queue; when DEMOBG is started, all 
the messages queued since the last forced exit will be dequeued 
immediately, resulting in many successive bell rings. When the queue 
is empty, the normal send/receive cycle resumes and the bell is rung 
every two seconds, as each current message is sent and honored. 

1. To the running RT-11 Single-Job Monitor, 

Type: R PIP<CR> 
Response: * 

If running an RKll system, 

Type: SY IRKMNSJ.'SYSsSY i MON |TR;SYS/Y/R<cr> 

If running an RFll system. 

Type: SY | RfMNS J , SYS«SY j HON ITR;SYS/Y/R<CR> 

If running a DECtape system. 

Type: SY | DTMNSJ'.SYSsSY | M0MTR;SYS/Y/R<CR> 

If running an RJS03/4 system. 

Type: SY iDSMNSJVSYSsSY tMONlTRVSYS/Y/R<CR> 

If running an RP11/RP02 system. 

Type: SY | DPMNSJVSYSsSY I HON t TRVSYS/Y/R<CR> 

If running a diskette system. 

Type: SY I DXMNS J , SYSsSY | MQN I TRVSYS/Y/R<CR> 

In any case, the response is: 

Response: ?REBOOT? 
« 

If running an RKll system. 

Type: SYiMONITR,SYS«SYJRKMNFB;SYS/Y/R<CR> 
If running an RFll system, 

Type: SY J MONI TR'.SYSsSY | RFMNFB;SYS/Y/R<CR> 
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If running an RP11/RP02 system. 

Type: SYIMONITRVSYSpSY |DPMNFBVSVS/Y/R<CR> 
If running a diskette system, 

Type: SYIMONITRVSYSpSY |DXMNrB,'SYS/Y/R<CR> 
If running an RJS03/4 system, 

Type: 8Y lMONITRVSYS»SYiOSMNrBVSYS/Y/R<CR> 
If running a DECtape system. 

Type: 8Y |MONlTRVSYSpSYiOTMNrB',SYS/Y/R<CR> 
In any case, the response is: 

Response: f REBOOT? 

Type: SY I APSY I MONITR »SYS/U<CR> 
Response: • 

Type: 8YlV0<CR> 

Response: RT-llFB V02C-XX 

The F/B Monitor is now running. 

If the console terminal is an ASR or KSR Teletype, a VT50 
Alphanumeric Display, an LA36 DECwriter II, or a parallel 
LA30 DECwriter, go to Step 2. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 300 baud, go to Step 2. 

If the console terminal is a serial LA30 DECwriter operating 
at 300 baud. 

Type: D 56f5015<CR> 
Response: « 

Go to Step 2. 

If the console terminal is a serial LA30 DECwriter operating 
at 150 baud. 

Type: D 56p20l5<CR> 
Response: i 

Go to Step 2. 

If the console terminal is a serial LA30 DECwriter operating 
at 110 baud. 

Type: D 56sl0l5<CR> 
Response: i 

Go to Step 2. 
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If the console terminal is a VT05 Alphanumeric Display 
operating at 2400 baud, 

Type: D 56i2012<CR> 
Response: i 

Go to Step 2. 

If the console terminal is a VT05 Alphanumeric Display 
operating at 1200 baud, 

Type: D 56il0l2<CR> 
Response: « 

Go to Step 2» 

If the console terminal is a VT05 Alphanumeric Display 
operating at 600 baud, 

Type: D 56«|412<CR> 
Response: « 

If the system configuration does not include a GT40 or VTll 
display processor and scope, go to Step 3. Otherwise, verify 
that the scope is on by turning the BRIGHTNESS knob to an 
adequate level. 

Type: CT ON<CR> 

The system output will shift to the display scope. Commands 
are still entered at the keyboard, but echo will be on the 
screen. 

Response: . (on screen) 

If the system device is diskette, go to Step 4. If the 
system device is RFll, RKll, RJS03/4, or RP02, go to Step 5. 

If the system device is DECtape, mount a blank, formatted 
DECtape on Unit 1, WRITE ENABLEd. 

Type: ASSIGN OTltDK<CR> 
Response: , 

Type: R PIP<CR> 
Response: « 

Type: DTll/'Z<CR> 
Response: DTll/2 ARE VOU SURE? 

Type: Y<CR> 
Response: * 

Type: CTRL C 
Response: tC 

Go to Step 5. 

If the system device is diskette, mount a blank diskette on 
Unit 1, WRITE ENABLEd. 

Type: ASSIGN DXHDK<CR> 
Response: i 
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Type: R PIP<CR> 
Response: * 

Type: DX1I/E<CR> 
Response: DXll/if ARE YOU SURE? 

Type: Y<CR> 
Response: * 

Type: CTRL C 
Response: tC 

5. Enter the date on which this demonstration is being run. 

Type: DATE dd-mmm-yy<CR> 
where dd-mmm-yy is the current date in the form 27-NOV-75. 

Response: 
Enter the time of day. 

Type: TIME hh:mm:ss<CR> 

where hh:mm:ss is the current hour, minutes, and seconds in 
the form 13:12:50 (1:12 p.m.). 

6. Assemble the foreground demonstration program, DEMOFG.MAC. 

Type: R MACRO<CR> 
Response: * 

Type: DEMOFGsSY I DEMOFG<CR> 

Response: ERRORS DETECTED: 

FREE CORE xxxxx. WORDS 
* 

Type: CTRL C 
Response: tC 

7. Link DEMOFG for the foreground. 

Type: R tlNK<CR> 
Response: • 

Type: SY I DEMOrG«DEMOFG/R<CR> 
Response: ♦ 

Type: CTRL C 
Response: ^C 
« 

8. Start DEMOFG as the foreground job. 

Type: PRUN SY I DEMOFG<CR> 

Response: F> 

FOREGROUND DEMONSTRATION PROGRAM, SENDS A 
MESSAGE TO THE BACKGROUND PROGRAM "OEMOBG" 
EVERY 2 SECONDS, TELLING IT TO RING fHE 
BELLV 
B> 
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DEMOFG is now running and queueing the messages for DEMOBG 
every two seconds. 

9. Execute DEMOBG and receive the messages. 

Type: R DEMOBG<CR> 

(The bell will ring quickly several times, 

then will ring once every two seconds.) 
Response: RT-ll DEMONSTRATION PROGRAM 

IV INCORRECTLY EDITED. THIS IS THE lAST LINE, 

WELL DONE. 

10. Execute PIP in the background to get a directory listing. 

Type: CTRL C 

CTRL C (the bell will stop) 
Response: ^C 

♦ C 

. 

Type: R PIP<CR> 
Response: * 

Type: /L<CR> 

Response: dd-mmm-yy 

(The directory of the device DK: is printed 
on the terminal. Its exact contents are not 
of consequence.) 

Type: CTRL C 
Response: ^C 
I 

11. Rerun DEMOBG to collect all the foreground messages queued 
while PIP was running. 

Type: R OEMOBG<CR> 

(The bell will ring several times in rapid 

succession, then will begin ringing once 

every two seconds.) 
Response: RT«11 DEMONSTRATION PROGRAM 

IF INCORRECTLY EDITED. THIS IS THE LAST LINE, 

WELL DONE, 

TYPE: CTRL C 

CTRL C 
Response: tC 

tC 

I 

(The bell will stop ringing.) 

12. Stop the foreground program and remove it from memory. 



Type: 


CTRL/F 


Response : 


F> 


Type: 


CTRL C 




CTRL C 


Response : 


fC 




♦C 




B> 
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Type: UNL f6<CR> 
Response: i 

Type: GT OrF<CR> 
Response: i 

Proceed to Section 3.3 if running FORTRAN IV, or to Section 
3.4 if running BASIC; otherwise, the demonstration is 
complete. 

Before continuing to use the system, make all patches and 
corrections documented in the Digital Software News and 
Software Performance Summary , and note the restrictions 
documented In the RT-ll System Release Notes . In addition, 
you may wish to permanently customize the system for special 
hardware; instructions for customizing the system are in 
Section 4.6. 



3.3 RUNNING FORTRAN IV 

This section contains instructions for compiling the sample program 
(DEMO. FOR), linking it, and executing it. The program is a simple 
FORTRAN program to calculate a Fibonacci Series (each term is the sum 
of the preceding two terms) based on user inputs. 

1. Bootstrap the FORTRAN system device created in Chapter 2; 
enter the date this demonstration is being run. 

Type: DATE dd-mmm-yy<CR> 

where dd-mmm-yy is the currect date in the form 27-NOV-75. 

Response: 

If the configuration does not include a line printer, proceed 
to Step 2. Otherwise, 

Type: ASS LI*|TT<CR> 
Response: i 

2. If the system device is diskette or disk, go to Step 3. 

If the system device is DECtape, mount a blank tape on Unit 
1, WRITE ENABLEd. 

Type: ASSIGN OTlfOK<CR> 
Response: i 

Type: R PIP<CR> 
Response: * 

Type: DT1MZ<CR> 
Response: OTll/^ ARE YOU SURE? 

Type: Y<CR> 
Response: ♦ 

Type: CTRL C 
Response: ^C 
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3. Compile the FORTRAN program DEMO. FOR as follows: 

Type: R rORTRA<CR> 
Response: • 



Type: 



QEMOiTTfi(SEMO<CR> 



If the configuration includes a line printer, the source 
listing is printed on the printer. If not, the listing 
appears on the console terminal. 



Response: 



13)91139 



F»AGe 001 






0002 100 
0003 
0004 

0009 .1$9 
0006 .150 
0007 



0009 

!C 
!C 

0010 

0011 '200 
0012 
0013 



0014 
0015 

0016 

0017 



0018 
0019 
0020 
0021 



0022 
0023 

0024 
0029 
0026 
0027 
0028 
0029 
0030 
0031 



'890 

;c 
■300 



•c 

400 



1000 
,1010 
1020 
1030 
1040 
1090 
1060 



Rf^ll FORTRAN PROGRAM tO GENERATE K TERMS Of 
A FIBONACCI SERjESi THE FIRST TWO TERMS OF 
WHICH ARE SPEClFtEO BY THE USER. 

PRINT lOENTlFYtNC MESSAGE 
WRtTE (9il000) 

GET THE LENGTH AND FIRST tWO TERMS OF THE SERIES 

WRITE (9il010) 

REAP (9|1060) LENGTH 

tf (LENGTH) 190,129,190 lA LENGTH OF ZERO MEANS FINISHED 

STOF 

WRITE (5 » 1020) 

R|AP (9,1060) ITERMl 

wMTE (9,1030) 

READ (9,1060) ITERM2 

MAKE SURE THE LENGTH TYPED WASN'T NEGATIVE OR TOO LARGE 

\f (LENGTH «3) 200,2901290 

WRHE (9,1040) LENGTH 

GOTO 100 

IF (LENGTH «'90) 300,300,200 

PRINT THE FIRST TWO TERMS OF THE SERIES 

WRITE (9,1090) 

WRITE (5il060) ITERMl 

WRITE (5,1060) rTERM2 

LENGTH ' LENGTH •»2 



AND PRINT IT 



CALCULATE THE NEXT TERM 
rTNEW « ITERMl ♦ iTERM2 
rTERMl » ITERM2 
ITERM2 ^ ITNEW 
WRITE (9,1060) ITNEW 



DETERMINE IF SERIES IS FINISHED, 

LENGTH ■ LENGTH '»1 

IF (LENGTH) 100,100,400 



IF SO, DO NEXT ONE 



FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
END 



(♦0PROGRAK TO GENERATE A FIBONACCI SERIES') 

('0HOW MANY TERMS DO YOU WANT GENERATED! ♦) 

(♦ WHAT is THE FIRST TERM? ») 

(» WHAT IS THE SECOND TERM? t) 

(I5,» TERMS DOES NOT REALLY MAKE SENSE, ») 

('0THE REQUESTED SERIES ISIm 

(110) 
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FORTRAK IV STORAGE MAf? 

NAKE OrPSET ATTRIBUTES 

LENGTH 000334 INTEGER*? VARIABLE 

ITERKl 000336 INTEGER#2 VARIABLE 

ITER^*2 000340 INTEGER«»2 VARIABLE 

^TNE^ 000342 INTEGER»2 VARIABLE 

« 

Type: CTRL C 
Response: ♦C 

Type: ASSIGN<CR> 
Response: « 

4. Link the program with the FORTRAN library, FORLIB.OBJ, as 
follows: 

Type: R LINK<CR> 
Response: * 

Type: DEM0»DEM0/F<CR> 
Response: * 

Type: CTRL C 
Response: ♦C 

5. Execute the program. 

Type: R DEM0<CR> 

Response: PROGRAM TO GENERATE A FIBONACCI SERIES 
HOW MANY TERMS 00 YOU WANT GENERATED? 

Type: 10<CR> 

Response: WHAT IS THE FIRST TERM? 

Type: 2<CR> 

Response: WHAT IS THE SECOND TERM? 

Type: 4<CR> 

Response: THE REQUESTED SERIES ISJ 

2 

4 

6 

10 

16 

26 

42 

68 

110 

178 

HOW MANY TERMS DO YOU WANT GENERATED? 

Type: 10<CR> 

Response: WHAT IS THE FIRST TERM? 

Type: 17<CR> 

Response: WHAT IS THE SECOND TERM? 

Type: »3<CR> 
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Response: THE REQUESTED SERIES ISl 

17 

14 

11 

25 

36 

61 

97 
138 
255 

Response: HOW MANY TERMS 00 YOU WANT CCNERAT|0T 

Type: 0<CR> 
Response: STOP -- 
t 

Proceed to Section 3.4 if running BASIC; otherwise the demonstration 
is complete. 

Before continuing to use the system, make all patches and corrections 
documented in the Digital Software News and Software Performance 
Summary , and note the restrictions documented in the RT-11 System 
Release Notes . In addition, you may wish to permanently customize the 
system for special hardware; instructions for customizing the system 
are in Section 4.6. 

Before using FORTRAN, carefully read the RT-11 FORTRAN Release Notes 
manual and note the restrictions and clarifications for RT-11 FORTRAN 
VOIC. 



3.4 RUNNING BASIC/RT-11 

The following instructions are for running the simple BASIC program, 
DEMO.BAS, which is the same program as DEMO. FOR, written in BASIC. It 
calculates a Fibonnacci series (each term is the sum of the previous 
two) based on user inputs. 

1. To the running RT-11 monitor. 

Type: R BAS8K<CR> 
Response: BASIC V01B-»01 

Type: <CR> 
Response: READY 

2. Load the demonstration program into memory. 

Type: QUO "DEMO;BAS"<cr> 
Response: READY 

3. List the program. 

Type: LIST<CR> 
Response : 
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DEHO 27»N0V«75 BASIC V01B««01 

10 RiM iBillC *MOGRAM TO GENERATE N TERMS OF A riBONACCl SERIES, 
22 RIM THE tiRST TWO TERMS Of WHICH ARE SPECIflED BY THE USER, 
30 RiH 

40 RIM PRINT The ioentifving message 

50 RRit^T WRROGRAM TO GENERATE A FIBONACCI SERIES" 

60 REM 

n REM GET THE UENCTH AND FIRST TWO TERMS OF THE SERIES 

00 RRIINT "HOW MANY TERMS DO YOU WANT GENERATED"; 

90 IINRUT l 

100 I^;t<>0 THEN 430 

110 Rp;rriUSEf^ REQUESTS TERMS, TERMINATE EXECUTION 

t20 m^ : , ■ .. . , 

130 PRINT "WHAt IS THE FIRST TCRM«I 

140 iiNPUt H 

150 PRtNT '»WHAT IS THE SECOND TERM"! 

160 liNPUT l2 

170 REM MAHE iSURE I. IS NOt NEGATIVE OR TOO LARGE 

100 IF ,t<5 THEN 200 

190 rFl<$0 INEN 220 

200 PRINT yi"f|RMS 00 NOT REAUUY MAKE SENSE," 

210 GO TO 00 

220 REf* PRINT tHE FIRST TWO TERMS OF THE SERIES 

230 PRINT "THE REQUESTED SERIES IS" 

240 PRINT fl 

250 PRINT i»2 

260 Uii,'i»2 

270 RE^^ CAiJCUtATE NEXT TERM AND PRINT IT 

200 NfTl*T2 

290 TlfT2 

300 T2«N 

310 PRINT N 

320 REK DETERMINE IF SERIES IS FINISHED, IF SO, DO NEXT ONE, 

330 U§\.mi 

340 IF U<«0 THEN 80 

350 CO TO 280 

360 ENC 

READY 

4. Execute the program. 

Type: RUN<CR> 

Response: DEMO dd-mmm-yy BASIC VOlB-01 

PROGRAM TO GENERATE A FIBONACCI SERIES 
HOW MANY TERMS DO YOU WANT GENERATED? 

Type: 10<CR> 

Response: WHAT IS THE FIRST TERf<? 

Type: 2<CR> 

Response: WHAT IS THE SECOND TERM? 

Type: 4<CR> 
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Response : 


TME REQUESTED SERIES ISl 




2 




4 




6 




i0 




X6 




26 




42 




68 




il0 




178 




HOW MANY TERMS 00 YOU WANt GENERATED? 


Type: 


CTRL C 


Response : 




Type: 


RE<CR> 


Response : 


READY 



5. BASIC/RT-11 may be run in immediate mode, described in 
Chapter 4 of the BASIC/RT-11 Language Reference Manual . 
Statements without line numbers are executed as soon as they 
are entered. 

Type: FOR I«!l TO 5SPRINT I ,SQR( f ) \NEXT I<CR> 

Response: 1 t 

2 1,44421 

3 i;73205 

4 2 

5 2,23607 

Type: CTRL C 
Response: ♦€ 
i 

The demonstration is complete. 

Before continuing to use the system, make all patches and corrections 
documented in the Digital Software News and Software Performance 
Summary , and note the restrictions documented in the RT-11 System 
Release Notes . In addition, you may wish to permanently customize the 
system for special hardware; instructions for customizing the system 
are in Section 4.6. 

Before using BASIC, carefully read the BASIC/RT-11 Release Notes 
manual and note the restrictions and clarifications for BASIC/RT-11 
VOIB. 
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CHAPTER 4 
RT-11 SYSTEM CUSTOMIZATION 



4.1 GENERAL BUILDING INSTRUCTIONS 

RT-11 is designed so that the monitor and device handlers that 
comprise the system are files on the system device. These files 
(called system files) all have the extension .SYS and can be 
transferred between devices just like any other RT-11 file. 

The running version of the monitor must be named MONITR.SYS; other 
versions of the monitor may reside on the system device, but they must 
be named something other than MONITR.SYS. The handlers for the system 
must be named xx.SYS, where xx is the device mnemonic as used in 
command strings. For example, the high-speed reader handler must be 
named PR. SYS. There may be many versions of a given handler on the 
system device, but the one that is in use must be named as above. 

Once copies of the system files have been obtained, the procedure for 
building an RT-11 system consists of the following basic steps: 

1. Initializing the target device with an RT-11 directory. 

2. Transferring the appropriate monitor file to the target 
device and giving it the name MONITR.SYS. 

3. Transferring the appropriate handler files to the target 
device . 

4. Writing the appropriate bootstrap on the target device. 

5. Transferring the desired system components (EDIT, LINK, etc.) 
to the target device. 

6. Check the target device with the PIP /K switch to read all 
the blocks and verify that all the data written is good. 

After step 4 above, the target device may be bootstrapped and the 
remainder of the build procedure may be carried out while executing 
the system from the new (and perhaps faster) system device. Because 
the above build steps involve standard RT-11 file operations, system 
programs are used for the build procedure. When building from DECtape 
or disk, PIP is used; from magtape, MBUILD is used; from cassette, 
CBUILD is used; and from paper tape, LINK and PIP are used. RT-11 
V02C can be bootstrapped WRITE-PROTECTed and will run PIP 
WRITE-PROTECTed as well. System building should always be carried out 
with the master WRITE-PROTECTed. 
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Once the system is built, any necessary patches to the system should 
be installed as noted in the Digital Software News , Software 
Performance Summar y, and RT-11 System Release Notes . Then the system 
should be customized for specific hardware, if any, as detailed in 
Section 4.6. When all patches are made and the system customized, the 
new system device should be backed-up immediately. 



The following files 
significance: 



on the 



distr ibution 



media 



have special 



MONITR.SYS 



On a DECtape master this is a Single-Job 
DECtape Monitor; on a DECpack or TAll 
cassette master, this is a Single-Job RKll 
Disk Monitor; on diskette, this is the 
Single-Job RXll Monitor. When the volume is 
booted, this file is the monitor used. (Not 
available on magtape or paper tape.) 



DTMNSJ.SYS 



This is a Single-Job DECtape Monitor, used 
for building DECtape-based Single-Job systems 
(not available on cassette, diskette, or 
paper tape) . 



DTMNFB.SYS 



This is a Foreground/Background DECtape 
Monitor and is used when it is desired to run 
the F/B system from DECtape (not available on 
cassette, diskette, or paper tape). 



RKMNSJ.SYS 



This a Single-Job RKll Monitor. This file is 
called MONITR.SYS on RKll and cassette 
masters . 



RKMNFB.SYS 



This is a Foreground/Background RKll Monitor. 
If an RKll F/B system is desired, this file 
becomes MONITR.SYS on the disk. 



RFMNSJ.SYS 



This is a Single-Job RFll Monitor (not 
available on cassette) . 



RFMNFB.SYS 



This is a Foreground/Background RFll Monitor 
(not available on cassette) . 



DXMNSJ.SYS 



DXMNFB.SYS 



This is a Single-Job RXll Monitor (not 
available on cassette or paper tape) . 

This is a Foreground/Background RXll Monitor 
(not available on cassette or paper tape) . 



DPMNSJ.SYS 



This is a Single-Job RP11/RP02 Monitor (not 
available on cassette or paper tape) . 



DPMNFB.SYS 



This is a Foreground/Background RP11/RP02 
Monitor (not available on cassette or paper 
tape) . 



DSMNSJ.SYS 



This is a Single-Job RJS03/4 Monitor (not 
available on cassette, DECtape, diskette, or 
paper tape) . 



DSMNFB.SYS 



This is a Foreground/Background RJS03/4 
Monitor (not available on cassette, DECtape, 
diskette, or paper tape). 
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DX.SYS This is the RXll/RXOl diskette handler, which 

allows RT-11 systems running from a disk 
other than the RX to access a diskette (not 
available on cassette or paper tape) . 

DP. SYS This is the RP11/RP02 disk handler; it 

allows systems based on another device to 
access the RP02 (not available on cassette or 
paper tape) . 

RF.SYS This is an RFll/RSll device handler; it 

allows RT-11 systems running from other 
devices to access the RFll disk (not 
available on cassette) . 

RK.SYS This is an RKll device handler which allows 

RT-11 to read and write RKll disks while 
running from an alternate system device. 

DT.SYS This is a TCll DECtape handler which allows 

RT-11 to read and write DECtape while running 
disk systems (not available on cassette or 
paper tape) . 

DS.SYS This is the RJS03/4 fixed-head disk handler. 

MT.SYS This is the TM11/TS03 or TMll/TUlO magtape 

handler . 

MM. SYS This is the TJU16 magtape handler. 

CT.SYS This is the TAll cassette handler. 

PR. SYS This is the PCll high-speed reader handler. 

PP. SYS This is the PCll high-speed punch handler. 

TT.SYS This is the general terminal handler for the 

S/J Monitor. The F/B terminal handler is 
included in the MONITR.SYS file. 

LP. SYS This is the line printer (LPll, LSll, LVll) 

handler . 

CR.SYS This is the CRll card reader handler. 

BA.SYS This is the BATCH run-time handler. 



4.2 BUILDING RT-11 SYSTEMS FROM DECTAPE, DECPACK, AND DISKETTE 

On DECtape, DECpack, and diskette, RT-11 is distributed as a 
ready-to-run Single-Job system. When bootstrapped (as described in 
the RT-11 System Reference Manual , Chapter 2), the system is running 
and may be used to build other DECtape and disk systems. 

To build another DECtape or disk system from a running DECtape or disk 
system, the following set of commands to PIP can be used. These 
commands assume that the device to built has been assigned the logical 
device name DKl:. (For example, the command ASSIGN DT0:DK1 assigns 
the logical name DKl to DECtape unit 0. 
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Comman d Explanation 

j;R P]P<CR> 

jOKJ,i/H<CR> Initialize the new DECtape or disk. 

pKlr/a ARE YOU SURE?Y <CR> 

it)KjLMiDK0l/S<CR> Copy all files from DKO to DKl . 

«OKl|A«DKilMONlTRVSYS/U<CR> Write the hardware bootstrap on 

DKl. 

■«OKll/K<CR> Check for bad blocks. 

DKl is now a ready-to-run copy of the system device. 

In the preceding example, the system files were copied to DKl: via 
the /S option in PIP; the /S option makes the directory on DKl: 
exactly the same as the directory on DKO:. In actuality, any method 
of copying the files to the new device would have sufficed. For 
example, the command: 

•OK1|A«OK0I/S 

could be replaced by: 

*OKli#,«5OK0|«,«/V/X 

or 

tDKijM0NlTR,SYSaMONltR;SYS/Y 
•0K1|LP,SYS«|.P,SYS/Y 



etc., until all desired files are transferred. 

When a disk is initialized for RT-11, the PIP /Z/N switches can be 
used to determine the maximum number of files that can be entered in 
the directory. (See the RT-11 System Reference Manual , Section 4.2.7 
for details.) The PIP /Z command allows the following approximate 
number of files per disk: 

*DK:/Z = DK:/Z/N:4 = 280 files allowed 
*DK:/Z/N:10 = 560 files allowed 
*DK:/Z/N:37 = 2170 files allowed 

The procedures given in this document are for single platter disks; 
if more platters are on the system, the disk initialization command 
can be changed. 

For example, to build an RKll disk system from a running DECtape 
system, use the following commands: 

Commands Explanation 

,'R P1P<CR> 

lRKf/a/NUg<CR> Initialize the disk. 

■RKI/Z ARE YOU SURE? Y<CR> 

•iRKtAaDT0t/S <CR> Copy the DECtape files onto 

disk . 

tRKfDfMNSj|SyS«RKlMONITR,SYS/y/R<CR> Rename the DECtape monitor 

on the disk to an 
appropriate name. 
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Command Explanation 

•RKIHONrtR|SYSaRKIRKMNSj,SYS/y/R<CR> Rename the disk monitor on 
~ the disk to MONITR.SYS (in 

this case, the Single-Job 

Monitor) . 
«RKIA»RKjMONlTR,SYS/U<CR> V7rite the system bootstrap 

on the disk. 
«RKI/K<CR> Check for bad blocks. 

The RKll disk may now be bootstrapped as described in the RT-11 System 
Reference Manual , Chapter 2, or with the PIP /O switch. The original 
DECtape MONITR.SYS file (on the disk) must be renamed to another name 
before the RK monitor is named to MONITR.SYS, or it will be 
automatically deleted when the RK monitor rename is performed. 

As another example, to build an RFll disk system from a running RKll 
system, use the following commands: 

Command Explanation 

_^R PIP<CR> 

£RFJ/2<CR> Initialize the disk to 

RF>/Z ARE YOU SURE? Y<CR> allow room for 280 files. 

«RFl«i«»«i»/X/Y<CR> Copy all files from the 

running system to the new 

system. 
«RFlRKMNSJ|SYS8RnM0NITRVSYS/Y/R<CR> Rename the RK monitor on 

the RF to an appropriate 

name . 
*RFIM0NITR|S¥S=RFIRFMNFBVSYS/Y/R<CR> Rename the desired RF 

monitor on the RF disk to 

MONITR.SYS (in this case, 

the F/B Monitor) . 
«RF»A'RF|M0NITR,SYS/U<CR> Write the system bootstrap 

- on the RF disk. 

«'RFl/K<CR> Check for bad blocks. 

The RFll disk may now be bootstrapped. 

Note that in the above examples, all files were copied from the 
running system to the system being built. Although this is a common 
practice, it is not necessary, and is usually not possible when the 
running system is disk and the target device is DECtape or a smaller 
disk. Only the following elements must be transferred. 

1. A monitor file 

2. The handlers for the desired devices 

3. The hardware bootstrap 

4. Those programs and files that will be used with the new 
system. 

When building a system for a configuration that contains only LA36 and 
diskette or DECtape, it is wise to avoid transferring any handler 
files that are not required, since they require space on the system 
device, yet serve no purpose. Note that the system device handler is 
built into the monitor, therefore the file DT.SYS need not be 
transferred to a DECtape system since both DTMNSJ.SYS and DTMNFB.SYS 
contain the DECtape handler. 
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Users of 8K machines may choose to build systems without the files 
MACRO. SAV, BA.SYS, and BATCH. SAV, while EXPAND. SAV and ASEMBL,.SAV can 
be eliminated from Single-Job systems with 16K or more of memory. 

Although the system is distributed with 12 monitor files, the system 
only requires 1 monitor for day-to-day operation. An application 
would seldom need more than two (the Single-Job and 
Foreground/Background Monitors for a particular system device often 
reside on the same volume for convenient switching) . 

The following example details the building of a working diskette-based 
system from another diskette. This system configuration includes 
diskette, console terminal, and 16K words of memory. 



Command 

Vr PIP<CR> 

tOXlf/2<CR> 

DXlt/Z ARE YQU SURE? Y<CR> 

«OX1IMONITR,SYS»OX0IMONITR,SYS/Y/'X<CR> 



fDXl|OXMNPB,SYS«OX0IDXMNFB,SY3/Y/X<CR> 
fOXll#,«sDX0|TT,SYSiBAVSYS/Y/X<CR> 
fBXll«,«?DX0|BATCH,SAV«EOiTVSAV/X<CR> 
fOXlMi«fOX0fMACRO,SAVrCREr.SAV/X<CR> 

«dxii#;«isdx0|link;sav,pip,sav/x<cr> 

*OXl|«,«fOX0|SYSMACiSML/X<CR> 
iDXlU»OXtlMQNlTR;SYS/U<CR> 



j»DXlJ/K<CR> 
iOXl!70<CR> 



Explanation 



Initialize the disk to be 

built. 

Copy the RXll Single-Job 

Monitor to the new 

system. 

Copy the RXll F/B monitor 

to the new system., 

Copy the console terminal 

and BATCH handlers. 

Copy the BATCH compiler 

and the Editor. 

Copy other needed system 

files to the new system. 

Write the system 

bootstrap onto the new 

system device. 

Check for bad blocks. 

Bootstrap the new system 

device. 



4 . 3 BUILDING RT-11 SYSTEMS FROM MAGTAPE (MBUILD) 

The magtape on which RT-11 is distributed is a bootable magtape that 
contains RT-11 files 
special significance: 



MBOOT.BOT 



MSBOOT.BOT 



MBUILD. MTl 



MBUILD.MT2 



MBUILD. MMl 



The following files on the system magtape have 

bootstrap 



Used to read the secondary 
MSBOOT.BOT into memory. 

Used to load an RT-11 file (normally 
from magtape. 



MBUILD] 



Used to build RKll, RJS03/4, or RP11/RP02 
disk systems from TM11/TS03 or TMll/TUlO 
magtape . 



Used to build RFll disk systems 
TM11/TS03 or TMll/TUlO magtape. 



from 



Used to build RKll, RJS03/4, and RP11/RP02 
disk systems from TJU16 magtape. 
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MBUILD.MM2 Used to build RFll disk systems from TJU16 
magtape. 

MTINIT.SAV Used to initialize a bootable magtape. 
MTINIT writes the bootstrap on the magtape 
and zeroes the tape. MTINIT is used as part 
of the procedure to backup a system device on 
a bootable magtape. 

The remaining .SYS files are the monitor and handler files as 
described in Section 4.1. Step-by-step instructions for building 
RT-11 with MBUILD are contained in Section 2.5.1. 



4.3.1 Building RT-11 Sytems with MBUILD 

MBUILD is the special system-build version of PIP which is loaded via 
MSBOOT. This program is used to initialize the disk and transfer the 
remaining files from magtape to disk. To build an RT-11 system from 
magtape, the bootable magtape is booted via a hardware or software 
bootstrap which reads MBOOT.BOT into memory. MBOOT.BOT then 
automatically reads the secondary bootstrap MSBOOT. BOT (which must be 
the first file on the tape) into memory. 

MSBOOT. BOT types its version number, then prints an asterisk and waits 
for the user to enter the file name of the MBUILD file to be used. As 
noted above, the file name entered depends on the type of disk being 
built and the type of magtape interface (TMll or TJU16) . When the 
file name is entered, MSBOOT searches the magtape for the file, reads 
it into memory, and starts it. 

MBUILD prints its version number, then prints an asterisk. In 

response to the asterisk, the user enters an I/O specification in the 

standard RT-11 PIP format. The various operations that can be 

performed by MBUILD are summarized in Table 4-1; they are a subset of 

PIP commands. If no switch is specified, MBUILD assumes that the 

operation is a file transfer in image mode; the files are not 
concatenated . 

NOTE 

If more than 50 files at a time are to 
be transferred to the disk, do not use 
the *.* construction to perform the 
operation. Use MBUILD to transfer the 
necessary magtape handlers, monitors, 
and PIP.SAV; then use PIP to transfer 
the remaining files. 
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Table 4-1 
MBUILD Switches 



Switch 



Meaning 



/C Used with another switch to cause only files with the 
current date (as designated using the monitor DATE 
command) to be included in the specified operation. 

/E Lists the entire specified directory, including unused 
spaces, on the terminal. 

/F Lists the short specified directory (file names only) 
on the terminal. 

/I Transfers files in image mode. 

/L Lists the specified directory on the terminal;; this 
directory includes the file names and dates for each 
entry. 

/M:n Used to prevent the magtape from rewinding between each 
file involved in the operation; n should be a large 
positive number. 

/N:n Used with /Z to specify the number of directory 
segments (n) to allocate to the disk directory. 

/O Boots the RT-11 system from the specified disk. 

/Q When used with another switch, causes MBUILD to print 
each file name that is eligible for a wild card 
operation and to ask for a confirmation of its 
inclusion in the operation. Typing a Y causes the 
named file to be included in the operation; typing 
anything else excludes the file. The command line is 
not processed until the user has confirmed each file in 
the operation. 

/R Renames the specified file. 

/U Copies the bootstrap from the specified file into the 
boot blocks of the specified volume. 

/X When combined with wild card (*) file specification, 
causes all files that satisfy conditions to be 
individually transferred. 

/Y Causes system files and .BAD files to be operated on by 
the command specified. Attempted modifications of .SYS 
or .BAD files without /Y are not done and cause the 
message ?N0 .SYS/. BAD ACTION? to be printed. 

/Z[:n] Zeroes (initializes) the directory of the specified 
disk; n is used to allocate extra words per directory 
entry. When used with /N, the number of directory 
segments for entries may be specified. 
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4.3.2 Creating Bootable Magtapes with MTINIT 

MTINIT is a small program used to initialize a magtape so that it can 
be bootstrapped from RT-11. This program writes the bootstrap on the 
magtape and zeroes the magtape. MTINIT is used primarily to create a 
bootable magtape backup of the system disk. 

The system disk being used to create the magtape must contain the 
following files: MBOOT.BOT, MSBOOT.BOT, MTINIT. SAV, the appropriate 
MBUILD file, the appropriate monitors, the appropriate device 
handlers, and the desired system programs. 

To call MTINIT from the RT-11 system device, type: 

R MTINIT<CR> 

in response to the dot printed by the Keyboard Monitor. MTINIT 
prints : 

MTINIT Vxx-xx 
* 

and the user responds: 

MTn:=<CR> 

where n is the magtape unit number on which the bootable magtape is to 
be created. MTINIT rewinds the magtape on MTn and prints: 

MTn: /ZERO/BOOT - ARE YOU SURE? 

the user responds, 

Y<CR> 

When MTINIT has written the bootstrap and zeroed the' magtape, it 
returns to the keyboard monitor which prompts the user with a dot at 
the terminal. 

PIP can then be used to transfer the remaining files to the magtape. 
Files must be copied to the magtape in the following order: 

1. MSBOOT.BOT 

2. MBUILD. XXX files 

3. Monitor files 

4. Device handlers 

5. Programs 



4.4 BUILDING RT-11 SYSTEMS FROM CASSETTE (CBUILD) 

On cassette, RT-11 is distributed as a series of RT-11 files on 
several cassettes, each cassette labeled DEC-11-ORTSA-E-TCn. The 
following files on the system cassettes have special significance: 
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CBUILD.SYS 



CBUILD is the special system-builcl version of 
PIP which is loaded via the cassette 
bootstrap. This program is used to 
initialize the disk and transfer the 
remaining files from cassette to disk. 
CBUILD.SYS is used to build RKll systems 
only. 



MONITR.SYS 



The RT-11 Single-Job RKll Monitor file. 



The remaining .SYS files are the monitor and handler files as 
described in Section 4.1. Step-by-step instructions for building 
RT-11 with CBUILD are contained in Section 2.6.1. 

CBUILD is designed to allow cassettes to serve as backup devices. 
CBUILD can be used to transfer files between standard cassettes and 
other RT-11 devices, delete cassette files, and list cassette 
directories. Cassette to cassette transfers, however, are not 
allowed . 

To build an RT-11 system from cassette, bootstrap an RT-11 cassette 
(with the file CBUILD.SYS as the first file) on Unit and perform the 
following operations: 

In response to the asterisk printed by CBUILD, type an I/O 
specification in the standard RT-11 format. 

CBUILD accepts up to six input files and three output files. The 
contents of the input file are transferred to the output file in image 
mode . 

The various operations that can be performed by CBUILD are summarized 
in Table 4-2. If no switch is specified, CBUILD assumes that the 
operation is a file transfer in image mode; the files are not 
concatenated . 



Table 4-2 
CBUILD Switches 



Switch 


Meaning 


/A 


Transfers files in ASCII mode (nulls are ignored) . 


/B 


Transfers files in formatted binary mode. 


/D 


Deletes the file specified from the output cassette. 




The /D switch is valid only if the output device is a 




cassette. For example: 




*CTHOFaE.MAC/D 




deletes OFILE.MAC from the cassette on drive 1. 


/E 


Lists the entire directory including spaces called 




*EMFTY which result from deleted files. For example: 




«CT0!/E 




lists the directory of the cassette mounted on unit 




including *EMPTY entries. 



(continued on next page) 
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Table 4-2 (Cont.) 
CBUILD Switches 



Switch 



Meaning 



/F 



/G 



/I 

or 

none 



/L 



/M 
/N 

/O 

/Q 
/U 



/V 
/X 



Prints the short directory of the specified cassette 
(file names only). For example: 

prints the directory (file names only) of cassette unit 
1 on the line printer. 

Copies a file and ignores input errors. When copying 
from a cassette to another device, input errors in data 
and the header are ignored. 

Transfers files in image mode. For example: 

«CT0!FA,rBirC!»FOiFE,rF/I 

transfers files FD, FE, and FF from device DK to 
cassette unit as files FA, FB, FC. 

Reads the input cassette directory and writes it on the 
output device. The directory includes file names and 
dates for each entry. Notice that in this case the 
input file itself is not transferred, only the 
directory. The /L switch is valid only if the input 
device is a cassette. 

Reads multi-volume cassette files. 

Used with /Z to specify the number of directory blocks 
to allocate on the disk or DECtape. The number of 
directory blocks governs how many files can be stored 
on a volume. 

Boots the RT-11 system from the specified disk or 
DECtape unit 0. For example: 

•RKI/0 

Reads after write; writes a block then reads that 
block and checks for write errors. 

Transfers the system bootstrap to the specified device. 
For example: 

«DKlAieTl|MONlTR;SY$/U 

transfers the bootstrap in the file MONITR.SYS from 
cassette unit 1 to the boot blocks of the device DK. 
The file name A is a dummy specification. 

Displays the version number of CBUILD. 

When combined with wild card (*) file specification, 
causes all files that satisfy conditions to be 
individually transferred. 



(continued on next page) 
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Table 4-2 (Cont.) 
CBUILD Switches 



Switch 


Meaning 


/z 


Clears the directory of the specified device. The 




message : 




ARE YOU SURE? 




is displayed. Enter Y and a carriage return to zero 




the directory; any other response causes CBUILD to 




ignore the command. /Z allows specification of extra 




words in the directory entry when used to zero a disk 




or DECtape. For example: 




DTil/212 




provides two extra words per directory entry. A value 




given to the /Z switch when used to zero a cassette has 




no effect. 



Use the following set of commands (or their equivalent) to build the 
RKll disk system. 



Command s 

lRKl7a/NjlS<CR> 

A^E VQU;SURE? 

Y<CR> 

jiRK I «'>'*CT0 I #;«/Y/X<CR> 



£RKtA«CT(3IM0NiTR,SYS/U<CR> 
«RKt/0<CR> 



Explanation 
Initialize disk directory. 



Write system files on disk. Repeat 

this command for each cassette 

necessary to build the desired 

system. 

Write bootstrap on disk. 

Bootstrap the disk system. 



RT-11 is then running from the RKll disk and may be used in the normal 
fashion to copy any other desired files from cassette to disk. Note 
that no devices other than disk or cassette can be used until their 
handler files have been added to the disk and the system has been 
rebooted . 



4 . 5 BUILDING DISK SYSTEMS FROM PAPER TAPE (PT BUILD) 

RT-11 is distributed as object modules on paper tape. Two of the 
tapes (PT BUILD Tapes 1 and 2) are used to place a rudimentary VOl-15 
Monitor and Linker on the disk. The disk system is then started and 
the Linker is used to link OLDPIP from paper tape onto the disk. Once 
linked, OLDPIP is used to copy the remaining paper tapes onto the 
disk, where they can be linked to complete the system. 

The following paper tapes have special significance: 

DEC-11-ORPBA-D-PBl This paper tape is for RKll systems only. 
RK PT BUILD Tape 1 

DEC-11-0RPBA-D-PB2 This paper tape is for both RKll and RFll 
PT BUILD Tape 2 systems. 
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DEC-11-0RPBA-D-PB3 This paper tape is for RFll systems only. 
RF PT BUILD Tape 1 

To build an RT-11 system from paper tape, perform the following 
operations : 

1. Load the Bootstrap Loader (see Section A. 6) at 37744, then 
use it to load the Absolute Loader. 

2. Using the Absolute Loader, load the appropriate PT BUILD Tape 
1 for the system device desired. It self starts and prints: 

PT BUILD Version number 

3. There is a 10-15 second pause, after which PT bOILD prints: 

PLACE SECOND TAPE IN READER',' 
STRIKE ANY CHARACTER TO CONTINUE, 

4. Place the tape PT BUILD Tape 2 into the reader, then strike 
any character to start the tape. 

There is a slight pause, after which the following is 
printed : 

DISK BUILD COMPLETE, 

RT«11 V01^X5 

During the build procedure, only a 

WRITE FAILED 

error message has exact meaning. If encountered, check to 
ensure that the system disk is not WRITE-PROTECTed . Any 
other error indicates a user error or hardware problem. 

5. Link OLDPIP as follows: 

,R LINK<CR> 
•OLDPIPsPRI 
t ♦«■ 

For each occurrence of the prompting ", place the tape OLDPIP 
(DEC-11-OROPA-D-PR) in the reader, then strike a character to 
read the tape. Type CTRL C when the second * is printed. 

6. Run OLDPIP to copy the remaining tapes onto the system disk 
(use the /B switch for all fiTes but SYSMAC.SML, SYSMAC.8K, 
and VTMAC.MAC, which require /A.) Unlike the V02C system when 
built, OLDPIP prompts with an up-arrow or circumflex prior to 
reading each tape, and proceeds when a character is struck at 
the keyboard. 

Section 2.7.1 lists the tapes distributed with RT-11. If a 
specific component is not required, it is not necessary to 
transfer the corresponding tapes. 

PREXEC.OBJ and PREPAS.OBJ are the object modules for EXPAND. 
SMEXEC.OBJ, SMMAC.OBJ, and SMPST.OBJ are linked for ASEMBL, 
while RTEXEC.OBJ, RTMAC.OBJ, and RTPST.OBJ are the MACRO 
object modules. PIP. OBJ is the object module for PIP. 
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VTHDLR, after a pass by the Librarian, becomes the display 
handler. CT.OBJ through MM. OBJ are linked into handlers of 
the same name; RFBTFB.OBJ through RTllSJ.OBJ are the RFll 
and RKll monitor components. SYSF4.0BJ becomes SYSLIB after 
a pass through the Librarian; BA.OBJ and BATCH. OBJ are the 
BATCH system components. 

EDIT. OBJ and VTLEDT.OBJ make the Editor, while LINKO through 
LNK0V5 are the components for the V02C Linker. DUMP. OBJ, 
SRCCOM.OBJ, FILEX.OBJ, and CREF.OBJ are linked for programs 
of the same name, while LIBRO through LIBR4 become the 
Librarian. PATO through R50ASC are linked with RT-11 FORTRAN 
(if available) to make PATCHO. 

Run LINK to generate the V02C .SYS files and program .SAV 
files as described in Chapter 5. Linking the new V02C Linker 
will generate ADDITIVE REF messages, which should be ignored. 
Once the V02C Linker is built, it should be used for 
subsequent linking operations. 

Rename the desired monitor file to MONITR.SYS, then copy the 
bootstrap with the PIP /U switch. 

Reboot the system with a hardware bootstrap or use the 

bootstrapping procedures in the appropriate section of 

Appendix A. The .OBJ files (except for ODT, SYSLIB, and 

VTLIB) can be deleted as well as OLDPIP.SAV, since they are 
no longer required. 



4.5.1 Directory Extension 

When a device is zeroed, additional directory segments can be 
specified by use of the PIP /N switch. Once files are written on the 
device, however, the directory size cannot be changed without using 
the /Z option in PIP, which destroys existing directory information. 

Although it is recommended that, whenever possible, the PIP /Z/N 
combination be used to determine directory size, the following program 
may be used to change the size of a directory on-line without 
reinitializing the disk. It can be used if there is no other 
alternative, and will be of special interest to paper tape users who 
cannot specify the size of their disk directory at system build time. 
The program should be used only as a last resort, and only on a disk 
which has been thoroughly backed-up. It should be entered as 
instructed in the comments. Instructions for its use are also in the 
comments . 

:' y i' y P y 5 ? ? j) V ? ? :) ? iJ ;5 5 5 5 ? P P 5 5 i! P y V ? ? p ? C y i) ^ ; ;) ; ; ; ; ;; ; 

pii:i:rext--pr(:)gf^am to add segments to an Fn'--:i. i d:i:f::E(:;t(:ii-:;y 

PTO usEy the f;i;f;;st entf;;y in tfie d:i:f;;ectof^y must de <UNUSED>y and its length 

PMUST BE TWICE AS MANY D LOCKS AS THE NUMDEF^ OF SEGMENTS THAT AF^E TO 

PBE ADDED. THE FIFilST ENTF^Y MAY BE MADE <UNUSED> SIMF'LY BY CALLING 

PF-'IF^' TO MOVE THE FIF;;ST FILE ON THE DEVICE. ONCE THE UNUSED AF^JEA HAS BEEN 

PCFilEATEDy DIF;;EXT is F;;UN by TYF^'ING? 

y 

P .R dif;;ext 

PTHE f;:esponsej t 

PA COMMAND LINE IS ENTEF^lED OF THE FOF<M "DEVt/HtH" WHEF^^E DEM IS 
PTHE DEVICE WHOSE DIF^ECTOF^lY IS TO BE EXPANDED AND "M" IS 
PTHE NUMBEF;; of SEGMENTS (NOT BLOCKS) TO ADD TO THE DIRECT0F;;Y. 
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PFOR EXAMPLE? 



*RK?/N?:l.4 



WILL ADD :l,2 (DECIMAL) SEGMENTS TO THE 
DIRECTORY ON RKOv FOR WHICH THE FIRST 
FILE MUST BE AN <UNUSED> AREA OF AT 
LEAST 24 BLOCKS 



? THERE ARE TWO POSSIBLE ERROR MESSAGES t 



?HARD I/O ERROR? 



EGAL COMMAND? 



WILL OCCUR IF THE DIRECTORY FOR THE 

DEVICE CANNOT BE READ OR WRITTEN WITHOUT ! 

HARDWARE ERROR. 

WILL OCCUR ON ANY OF THE FOLLOWING CONDITIONS 

1) INAPPROPRIATE COMMAND STRING 

2) FIRST ENTRY IN DIRECTORY NOT <UNUSED> i 

3) REQUESTED NUMBER OF SEGMENTS WOULD 
CAUSE TOTAL TO EXCEED ALLOWABLE 31<:l.0)l 

4) SIZE OF <UNUSED> AREA TOO SMALL TO ! 
ACCOMODATE REQUESTED DIRECTORY INCREASE 

IF THE ? ILLEGAL COMMAND? MESSAGE OCCURS y THE DIRECTORY IS UNMODIFIED 
AND THE PROGRAM IS RESTARTED* 



TO CREATE DIREXTy TYPE THIS TEXT INTO THE FILE " DIREXT <• MAC " WITH THE EDITOrN 



rro ASSEMBLE y 



*R MACRO 
*DIREXT:^^=DIREXT 



no LINKv .R LINK 

5 *DIREXT=:^a:iIREXT 



9 9 V V V V V V 



? 5 ? 



.MCALL 

* « V J. « * 

;:2^=^:%2 



,K>i, . y a:: s :i: (3 e Hy .r e. a j:i w i- . w r i t' w y . i;;: x i t v <. i-' r :i: n t 



ILLCMD 

start? 



.print 

*CSIGEN 

dec; 

BNE 

CMP 

BNE 

MOU 

MOM 

MOM 

.READW 

BCS 

CMP 

BHE 

MOM 

ADD 

MOM 

CMP 

BHI 

ASL 

CMP 

BGT 

ADD 

SUB 



#MSG:l, vTYr 

fDSPACEyfDEXTy^lK) 

(SP)i 

ILLCMD 

(SP) + y#:l. 01516 

ILLCMD 

<SP)-f yR:l. 

#6!'R2 

#DIRBUF!.R3 

3yR3y%256. yR2 

HERR 

:l.2<R3) vflOOO 

ILLCMD 

(R3) yR4 

R:l. !'R4 

RAyR5 

R4y ¥37 

ILLCMD 

R 1 

R:l. s^22(R3) 

ILLCMD 

Rl y:l.0(R3) 

R:l. :'22(R3) 



"? ILLEGAL COMMAND?" 
?GET COMMAND STRING 
i)ANY SWITCHES? 
5N0--BAD COMMAND 
■y/HtM ON FIRST INPUT FILE? 
5 NO-BAD COMMAND 

y NUMBER OF SEGS TO ADD INTO Rl 
y BLOCK FOR CURRENT SEG IN R2 
y R 3 P 1 N If- S I N T D 1 R E C J 1'^ Y B U E E E R 
PREAD FIRST DIRECTORY SEG 
vREAD ERROR 

? FIRST ENTRY <UNUSED>? 
y NO-BAD COMMAND 

y NUMBER OF SEGS NOW IN DIR INTO R4 
y TOTAL SEGS FOR NEW DIR IN R4 
y REMEMBER NEW SEG TOTAL 
ylS NEW TOTAL TOO LARGE? 
y YES -BAD COMMAND 

y# OF BLOCKS NEEDED FOR NEW SEGS 
y<UNUSED> LARGE ENOUGH TO TAKE NEW SEGS 
y NO-BAD COMMAND 

y u p D A T i;;: e 1 1... i;- s t a i-^ r a d i:i r e s s 

y REDUCE <UNUSED> SIZE 
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.OOP J 



DONE t 
HSG:l. J 
MSG2 : 

DEXTJ 
niRBUF 
DSP ACE 



MOM 

♦ WFv'ITW 
BCB 
DEC 
DL.E 
TST 

♦ READUI 
BCC 

» PRINT 

♦ EXIT 
♦A8CIZ 
*ASCIZ 

♦ EMEN 
y y 







R4y (R3) 

3 f/ I'i; 3 y i' 2 5 6 * V R 2 

HERR 

ma 

DONE 

( R'2 ) + 

3yR2yr256*yR2 

LOOP 

*MS02 



? UPDATE NUMBER OF SEGS TO NEW TOTAL 

? WRITE SEG BACK OUT 

? WRITE ERROR 

JALL SEGS UPDATED? 

PYES 

f NO- "ADD 2 TO BLOCK NUMBER 

PREAD NEXT SEG 

PAND UPDATE 

P PRINT "?HARD I/O ERROR?" 



"!* ILLEGAL COMMAND? 
?HARD I/O ERROR?" 



♦ :=^*-l:l.000 



♦ END 



START 



4 . 6 CUSTOMIZATION FOR SPECIAL HARDWARE 

This section contains instructions on patching various RT-ll system 
components to customize your system for specific hardware. The 
patching instructions contain certain mnemonics in place of actual 
values. For example, the mnemonic $HSIZE is used in place of the 
actual value for the handler size. The actual values for these 
mnemonics are listed in RT-11 System Release Notes , Table 2. 



4.6.1 High Baud Rate Serial Console Devices 

The serial LA30 (LA30S) requires that filler characters follow each 
carriage return; the 600, 1200, and 2400 baud VTOS's require that 
filler characters follow each line feed. RT-11 has established a 
mechanism by which any number of fills may follow any character. The 
byte at location 56 (octal) contains the character to be followed by 
fillers and the byte at location 57 (octal) contains the number of 
null fills to be used. These locations are initially set to zero, 
which results in no fillers being generated (normal operation for 
LT33, LA30P, LA36, VT50, and VT52) . 

Depending on the terminal, modify the locations as follows: 



LA30S 110 baud 
LA30S 150 baud 
LA30S 300 baud 
VT05 600 baud 
VT05 1200 baud 
VT05 2400 baud 



Loc 56 Loc 57 Resulting Word (octal) 



1015 
2015 
5015 
412 
1012 
2012 



015(8 


) 002(8) 


015(8 


004(8) 


015(8 


012(8) 


012(8 


001(8) 


012(8 


002(8) 


012(8 


004(8) 



The proper octal word can be changed permanently in the monitor by 
using PATCH to modify locations 56 and 57 in the monitor file. For 
example : 
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^R PATCH<CR> 

PATCH Version number 

FILE NAME — 
*MONITR.SYS/M<CR> 

156\X! 15<LF> (Fill after <CR> 

57\0 4<CR> with 4 nulls) 

*E 

Once the change is made, the bootstrap recopied with the PIP /U 
switch, and the monitor rebooted with the PIP /O switch, all programs 
that use the monitor for console I/O will operate correctly. 



4.6.2 Magtape Parity, Density, Number of Tracks 



4.6.2.1 TMll (MT.SYS) ~ The RT-11 TMll magtape handler is 
distributed such that it will correctly handle both 7- and 9-track 
drives without modification. It does so at 800 bpi, using the TMll. 
dump mode for 7-track drives. Seven-track drives can also be written 
(in hardware mode only; see the RT-11 System Reference Manual , 
Appendix H) at 200, 556, and 800 bpi (non-dump mode) by modifying the 
handler as described below. 

To alter the magtape density used by the handler, the following 
patches must be made: 

1. Patch the handler density word (location PARDEN in MT.SYS). 

2. When changing from 800 bpi 9- or 7-track dump mode to 200, 
556, or 800 bpi 7-track, you must patch the handler to 
default to hardware mode (location HW in MT.SYS) and patch 
the $STAT entry in the monitor for MT.SYS (location MTSTAT in 
MONITR.SYS) so that the special device bit (bit 12) is off 
(zero) . 

3. When changing to 800 bpi 9- or 7-track dump mode from 200, 
556, or 800 bpi 7-track, you must patch the handler to 
default to software mode and patch the $STAT entry in the 
monitor for MT.SYS so that the special device bit is on 
(one) . 

NOTE 

In the 200, 556, and 800 bpi 7-track 
modes, with the $STAT table patched so 
that bit 12 is off, the MT handler will 
not get control when a .LOOKUP, .ENTER, 
.CLOSE, or .DELETE is issued for MT. 
Doing a .LOOKUP, .ENTER, or .CLOSE in 
this state simply opens or closes a 
channel associated with MT. The magtape 
is not rewound for any of these 
functions in this state; the only 
operations that are passed to the 
magtape handler are .READ, .WRITE, and 
special functions (.SPFUN). 
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The following table describes the patches for the various magtape 
densities : 

7-track dump mode 
200 bpi 556 bpi 800 bpi (800 bpi) or 800 bpi 
Location 7-track 7-track 7-track 9-track 



PARDEN (MT.SYS) 20000 40000 60000 

HW (MT.SYS) 377 377 377 

MTSTAT (MONITR.SYS) 2011 2011 2011 12011 

For example, to cause the MT handler to write 7-track tapes at 556 
bpi : 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 



*MT.SYS<CR> 
*PARDEN /60000 20000<CR> 

*HW /OOOOO 377<CR> 

*p 

FILE NAME — 



*MONITR.SYS/M<CR> 
*MTSTAT/1 2011 2011<CR> 

*E 

_^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

1SY:/0<CR> 



NOTE 

See RT-11 System Release Notes , Table 2, for the 
exact addresses of PARDEN, HW, and MTSTAT. 



4.6.2.2 TJ U16 (MM. SYS) — The TJU16 allows five possible tape modes 
in file-structured operation. Since the user may wish to transfer 
between tapes written in various modes, the TJU16 handler includes a 
table that defines the default mode for each magtape unit (MMO to 
MM7) . The user can change the default mode for a particular unit 
simply by patching that unit's entry in the mode table. The table is 
located at UNIMOD in the magtape handler and is eight words long. 
Each word contains the mode for a given unit (0-7) . 

The default mode for a particular unit may also be changed dynamically 
under program control. A nonf ile-structured LOOKUP with a file count 
between 1 and 5 causes a mode change for the unit accessed. The 
following list shows the possible modes and corresponding table value 
for patching and file count for dynamic modification: 

Mode 

200 bpi 

556 bpi 

800 bpi (odd parity) 

800 bpi (even parity) 

1600 bpi (phase-encoded) 
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Table Val 


ue 


Fil 


e Count 









1 


400 






2 


1000 






3 


1400 






4 


2000 






5 
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Default for all drives is initially 800 bpi even parity. The handler 
can distinguish between 7- and 9-track drives, so the user need not 
concern himself with the type of drive in use. 

For example, to cause unit 1 to write in 1600 bpi mode (the first word 
of the table, location UNIMOD, is mode for unit 0; location UNIMOD+2 
is mode for unit 1) : 

^R PATCH<CR> 

PATCH Version number 

FILE NAME — 
*MM.SYS<CR> 

*UNIMOD+2/_1000 2000<CR> 

*E 

.R PIP<CR> 
*SY:/0<CR> 

NOTE 

When dynamically modifying the mode with 
a nonf ile-structured LOOKUP, position 
the magtape at the beginning of the tape 
(BOT) . See RT-11 Release Notes , Table 
2, for the exact address of UNIMOD. 



4.6.3 Specifying the Number of RFll Platters 

RT-11 is distributed with fixed-head disk support initialized for one 

platter. To allow RT-11 to make use of more than one platter, the 

device size table in the various monitor files must be modified as 
follows : 

Number of Platters New Value of Table 

1 2000 

2 4000 

3 6000 

4 10000 

For example, to modify the RFll F/B Monitor for three RF/RSll 
platters, type: 

_^R PATCH 

PATCH Version number 

FILE NAME — 
*RFMNFB.SYS/M<CR> 

*RFSIZ/ 2000 6000<CR> 

*E 

^R PIP<CR> 
*SY:/0<CR> 
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NOTE 

For all monitors, the address to modify 
for RF disk is RFSIZ. The address of 
RFSIZ for the current version of the 
monitor can be found in RT-11 System 
Release Notes , Table 2. 

Once the above change has been made, zeroing the disk (using the PIP 
/Z switch) will adjust the directory to the appropriate size. If the 
system is already running off fixed-head disk as the system device and 
the disk cannot be zeroed without destroying the system, compressing 
the disk (with the PIP. /S switch) will automatically re-adjust the 
directory size. 



4'6'4 Specifying a 50-Cycle Clock Rate 

RT-11 is distributed with the Keyboard Monitor TIME command 
calculations based on a 60-cycle clock rate. To cause the TIME 
command to base calculations on a 50-cycle clock rate, modify the 
monitor such that bit 5 (40 (octal)) is set in the monitor 
configuration word (see the RT-11 System Reference Manual , Section 
9.2.6). For example: 

For the F/B Monitors: 

_.R PATCH<CR> 

P ATCH Version number 

FILE NAME — 
*MONITR.SYS/M<CR> 

*C0NFIG/1 ^41<CR> 

*E 

^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

NOTE 

See RT-11 System Release Notes , Table 2 
for the exact address of CONFIG in the 
current monitor. 

For the S/J Monitors: 

^R PATCH<CR> 

PATCH Version number 

FI LE NAME — 
*MONITR.SYS/M<CR> 

*CONFIG/0 40<CR> 

*E 
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.R PIP<CR> 

£SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 



4.6.5 Interfacing RJS03/4 DISKS TO RT-11 

RT-11 is distributed with the monitor device tables for RJS03/4 disk 
initialized for RJS03. To allow complete use of all the space 
available on an RJS04 disk, modify the device size table in the 
monitor as follows: 

Location RJS03 Value RJS04 Value 

DSSIZ 2000 4000 

For example, to modify the RTll DS monitor to support an RJS04 disk 
rather than RJS03, type: 

^R PATCH 

PATCH Version number 

FILE NAME — 
*MONITR.SYS/M<CR> 

*DSSIZ/ 2000 4000<CR> 

*E 

.R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

NOTE 

See RT-11 System Release Notes , Table 2, 
for the exact address of DSSIZ in the 
current monitor. 

Once the above change has been made, zeroing the disk (using the PIP 
/Z switch) will adjust the directory to the appropriate size. If the 
system is already running from fixed-head disk as the system device 
and the disk cannot be zeroed without destroying the system, 
compressing the disk (with the PIP /S switch) will automatically 
re-adjust the directory size. 



4.6.6 Interfacing RP03 Disks to RT-11 

The RP02 support provided in the distribution kit is initialized for 
RP02 only. The RT-11 file structure can accommodate a maximum of 
64000(10) blocks. The 40000 (10) -block RP02 cartridge, therefore, can 
be accommodated as a single logical unit, while an RP03 cannot. 

The RT-11 RP02 support can easily be altered, however to accommodate 
RP03s as follows: 
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1. Each RP03 drive must be considered as two logical units of 
40000 blocks each; in essence, a single RP03 drive looks 
like two RP02 drives to the system. The cartridge on 
physical unit n is accessed as logical DPn and DPn+4; thus, 
drive is referenced as DPO: and DP4:, drive 1 is DPI: and 
DPS:, etc. Note that although an RP03 is physically one 
device, it is two separate devices to the system. Each 
logical unit has its own complete directory and data space. 

2. The DP. SYS handler must be patched to change location RP23 
from 404 (octal) to 1404 (octal). 

3. The DP monitors must be patched to alter location RP23 from 
404 (octal) to 1404 (octal) . 

For example, to allow RT-11 to support RP03s: 

^R PATCH<CR> 

PATCH Version number 

FILE NAME — 



*DP.SYS<CR> 

*RP23 / 404 1404<CR> 

*E 

^R PATCH<CR> 

PATCH Version number 

FI LE NAME — 
^MNFB . SYS/M<CR> 
*RP23 / 404 1404<CR> 
*E 

^R PATCH<CR> 

PATCH Version number 

FI LE NAME — 
5DPMNSJ . SYS/M<CR> 
*RP23 / 404 1404<CR> 
*E 

_^R PIP<CR> 
*SY:/0<CR> 



NOTE 

See RT-11 System Release Notes , Table 2, 
for the actual location of RP23 in each 
monitor and in DP. SYS. 

Note that a maximum of four RP03s can be supported on the system. 
RP02s and RP03s can be mixed as long as the total number of units 
(physical drives) on, the system does not exceed four. If the system 
contains only RP02s, the above changes must not be made and the system 
can support as many as eight units. 
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4.6.7 Interfacing Card Readers to RT-11 

Although the CRll device handler is included in the RT-11 V02C kits, 
this device is not included in the monitor device tables due to lack 
of available space. To install the card reader in the V02C system, 
the user must examine Table 3 in RT-11 System Release Notes , select a 
device that is not used on the system, and replace that device with 
CR. Four tables must be patched: the handler size table, the device 
size table, the physical name table, and the device status word table. 
The corresponding table values for the CR driver are: 

handler size: 1326 

device size: 

physical name: 12620 (.RAD50 /CR/) 

status word: 40014 

The table entries to be patched are: 

$HSIZE + octal offset for driver to be replaced 
$DVSIZ + octal offset for driver to be replaced 
$PNAME + octal offset for driver to be replaced 
$STAT + octal offset for driver to be replaced 

NOTE 

See RT-11 System Release Notes , Table 2, 
for the exact addresses of $HSIZE, 
$DVSIZ, $PNAME, and $STAT. 

For example, suppose the PCll reader/punch is not used on the system. 
In this case, the PR and PP drivers are not needed. The PR driver is 
selected to be replaced by the CR driver. The PR driver's table index 
is 5, which is equivalent to an octal byte offset of 10 into each 
table. The following patches can then be applied to the appropriate 
monitors . 

For the Single-Job Monitors: 

^R PATCH<CR> 

PATCH Version number 

FILE NAME — 



J^MONITR . SYS/M<CR> 
J^BASE;OR<CR> 

*0, 13634/174 132 6<CR> 

*0, 13670/0 0<CR> 

*0, 16500/ 63320 12620<CR> 
*0, 16534/ 40007 40014<CR> 
_*E 

_^R PIP<CR> 

J^SY:A=MONITR.SYS/U<CR> 
*SY:/0<CR> 
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For the F/B Monitors: 

_^R PATCH<CR> 

P ATCH Version number 

F ILE NAME — 

*MONITR.SYS/M<CR> 

*BASE;OR<CR> 

*Q, 14566/174 1326<CR> 

*0, 14622/0 0<CR> 

*0, 17640/ 63320 1262Q<CR> 
*0, 17674/ 40007 40014<CR> 
*E 

^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 



NOTE 

^^® RT-11 System Release Notes ^ Table 2 for the 
actual address of BASE. 



4.6.8 Changing the Location of VTll Floating Vectors 

The floating vector region on the PDP-11 is situated in locations 300 
to 476; VTll display processor vectors are normally located at 320 to 
332. However, the VTll display vectors may be forced to float by the 
addition of other devices. For example, VTll device vectors may be 
changed if a DLll device (a communications device) is added. 

In such a case, a patch to the RT-11 monitor (at GTVECT) , to reflect 
the new location of the VTll display vectors, is necessary. The value 
of the VTll display stop vector (called NEW in the following example) 
must be determined by consulting the configuration data for the 
particular installation. 

For the F/B Monitors: 

j_R PATCH<CR> 

PATCH Version number 

FILE NAME — 
*MONITR.SYS/M<CR> 
*GTVECT/ 320 NEW<CR> 

*E 

_^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

NOTE 

See RT-11 System Release Notes , Table 2, 
for the exact address of GTVECT in the 
current monitor. 



4-24 



RT-11 SYSTEM CUSTOMIZATION 

For example, if NEW is 340 and the value of GTVECT for the F/B Monitor 
is 37354: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 
*MONITR.SYS/M<CR> 
*37354/ 320 3 4Q<CR> 

*E 

^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

This patch enables the text scroller (GT ON) , the display file 
handler, EDIT, BASIC/GT, and FORTRAN/GT to function properly on the 
system without further patching. 



4.6.9 Interfacing a Second Diskette Handler 

RT-11 V02C is distributed with only two diskettes supported. If 
additional diskettes are needed, an additional device handler for each 
two extra diskettes must be installed into the RT-11 monitor. A 
system with an additional diskette handler must have at least 16K 
words of memory. 

Perform the following operations to install a second diskette handler 
in the system. 

1. Use PIP to create a copy of the floppy handler: 

_^R PIP<CR> 

*DY.SYS=DX.SYS/Y/X<CR> 

*"C 

2. Use PATCH to modify the new handler (DY.SYS) as follows: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 



*DY.SYS<CR> 

* 1000/264 xxx<CR> 

*DXIOP/ 177170 yyyyyy<CR> 

*E 

_^R PIP<CR> 
*SY:/0<CR> 

where xxx is a 3-digit value for the interrupt vector address 
for the second diskette controller and yyyyyy is a 6-digit 
value for the I/O page address of the second diskette 
controller . 



NOTE 

See RT-11 System Release Notes , Table 2, for the 
actual address of DXIOP. 
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3. Use PATCH to insert the new handler into the system tables in 
place of another handler. Four tables must be patched: 
handler size, device size, physical name, and device status 
word. The corresponding table values for the DY driver are: 

handler size: 670 

device size: 756 

physical name: 16350 (.RAD50 /DY/) 

status word: 102022 

The table entries to be patched are: 

$HSIZE + octal offset for driver to be replaced 
$DVSIZ + octal offset for driver to be replaced 
$PNAME + octal offset for driver to be replaced 
$STAT + octal offset for driver to be replaced 

NOTE 

See R T-11 System Release Notes , Table 2, for the 
exact addresses of $HSIZE, $DVSIZ, $PNAME, and $STAT. 

For example, suppose that the TU60 cassette handler is not 
used on the system. Since the CT driver is not needed, it is 
selected to be replaced by the DY handler. The CT driver's 
table index is 10, which is equivalent to an octal byte 
offset of 22 into each table. The following patches can then 
be applied to the appropriate monitors: 

For the Single-Job Monitors: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MONITR.SYS/M<CR> 

*BASE;OR<CR> 

*0, 13646/ 3710 ^670<CR> 

756<CR> 

16350<CR> 

'102022<CR> 

*E 

_^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

For the F/B Monitors: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MONITR.SYS/M<CR> 

*BASE;OR<CR> 

*0, 14600/ 3710 670<CR> 

*0, 14634/0 756<CR> 

*0, 17652/ 12740 16350<CR> 
*0, 17706/12013 102022<CR> 



*0, 


,13702/0 


*o, 
*o, 


rl6512/12740 
,16546/12013 



* 



E 
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^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 



NOTE 



See RT-11 System Release Notes / 
exact address of BASE. 



Table 2, for the 



4. The diskettes on the second controller may now be referenced 
as DYO and DYl. The monitor ASSIGN command may be used to 
assign a user logical name such as DX2 or DX3 as follows: 

.ASSjGN DY0IOX2<CR> 
^ASSIGN DYllOX3<CR> 

When the name DX2 is used, operations will be performed on 
DYO; when the name DX3 is used, operations will be performed 
on DYl. Note that the ASSIGN command is temporary and must 
be reissued each time the system is bootstrapped. 



4.6.10 Reducing the Size of Text Window Displayed 

The Editor is constructed in such a way that when the scope is in use, 
the window into the buffer and the scrolled commands lines are 
separate "pictures". On rare occasions, if the text window around the 
cursor contains long lines and several line feeds (or form feed 
characters) , the window can "overflow" onto the scrolled editing 
commands, making that portion of the screen difficult to read. 

In most applications, this problem does not occur; when it does, the 
obscure lines can be seen by advancing the cursor several lines to 
bring them into clear view. 

If the problem is troublesome for a particular application, it can be 
removed by reducing the size of the window displayed as follows: 

_^R PATCH<CR> 

PATCH Version number 



FILE NAME — 

*EDIT.SAV<CR> 

*EBASE;OR<CR> 

*0,DSARG/ 

*E 



12 



n<CR> 



^R PIP<CR> 
*SY:/0<CR> 

where n is the number of lines to be displayed above and below the 
cursor; n should be smaller than the value currently in DSARG to 
eliminate the problem. 



NOTE 

See RT-11 System Release Notes , Table 2, 
for the exact addresses of EBASE and 
DSARG. 
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4.6.11 Using "}" and "~" Characters on LA36 

The LA36 contains two characters (} and ~) which generate ASCII codes 
175 (octal) and 176 (octal) . Because many older terminals generate 
175 (octal) and 176 (octal) for ALTMODE (or ESCAPE), RT-11 EDIT treats 
175 (octal) and 176 (octal) as ALTMODE, making the new characters 
impossible to insert as text. 

The Editor may be patched as follows to remove the special-case check 
for these characters so that they may be used on an LA36 or other 
terminal capable of handling them. 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*EDIT.SAV<CR> 

*ALTTST / 175 33<CR> 

* ALTTST+ 6/___176__3 3 < CR> 

*E 

_^R PIP<CR> 
*SY:/0<CR> 

NOTE 

See RT-11 System Release Notes , Table 2, 
for the actual address of ALTTST. 

Once EDIT is altered in the preceding manner, "}" and "~" can be used 
normally. 



4,6.12 Setting an Upper Limit on File Size 

RT-11 is distributed such that the maximum size of a file allocated in 
a general .ENTER request is half the largest space, or the entire 
second largest space available, whichever is larger. This is 
satisfactory for most applications and should be left unchanged. It 
is possible that certain applications require that an upper limit be 
set on the size of a file; for these applications (and these only), 
the following change can be made. 

For Single-Job Monitors: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MONITR. SYS/M<CR> 

*BASE;OR<CR> 

*0,MAXBLK / 177777 n<CR> 

*E 

where n is an octal number of blocks defining the maximum file size 
for a general .ENTER. 
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_.R PIP<CR> 

*SY;A=MONITR.SYS/U<CR> 

*SY:/0<CR> 



NOTE 



See RT-11 System Release Notes , Table 2, 
for the actual values of BASE and 
MAXBLK. 

For Foreground/Background Monitors: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MONITR.SYS/M<CR> 

*BASE;OR<CR> 

*0, MAXBLK/ 177777 n<CR> 

*E 

where n is an octal number of blocks defining the maximum file size 
for a general .ENTER. 

^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

4.6.13 Running RT-11 in Less Memory Than That Available 

The V02C monitors have bootstraps which allow the system to run in 
less memory than is available on the system (e.g., RT-11 can be 
bootstrapped to run in the lower 12K or 8K of a 16K machine) . Most 
applications require that RT-11 make use of all memory available, and 
the system is distributed such that it automatically does so. 

If (and only if) an application requires that RT-11 run in less memory 
than is available, the following change can be made. 

For all monitors: 

^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*M0NITR.SYS/M<CR> 

*BHALT/ 407 0<CR> 

*E 

_^R PIP<CR> 
*SY:A=MONITR.SYS/U<CR> 

NOTE 

BHALT is a value obtained from Table 2 of RT-11 
System Release Notes . 
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Once the change has been made and a new system bootstrap written on 
the device (with the PIP /U switch) , a halt occurs whenever the system 
is booted. 

At this point, set the switch register to one of the following values 
and press CONTINUE? the bootstrap operation completes for the 
specified memory size. 

40000 == 8K 

60000 = 12K 

100000 = 16K 

120000 = 20K 

140000 = 24K 

160000 = 28K 

>160000 = Use all available memory. 



4.6.14 Accessing Nonsystem Disks on Single-Disk Systems 

Source disks and other nonsystem disks can be accessed on single-disk 
systems with more than 8K words of memory as follows: 

1. Boot the system disk and enter the date. 

2. LOAD the handler for the device to which the desired files 
will be transferred. 

3. Run PIP. When the prompting * appears, dismount the system 
disk . 

4. Mount the source disk, WRITE LOCKed , in place of the system 
disk. 

5. Transfer the desired files to the backup device (such as 
magtape or cassette) . 

6. Remount the system disk. 

7. Type CTRL C to return to the monitor. 

PIP always keeps the USR resident and, with the handler loaded, the 
system disk is not required if no other devices are referenced. 

For example to transfer RT-11 sources from the source disk to TMll 
magtape on a single-disk system: 

1. Boot system and enter the date. 

2. Type: LOAD MT<CR> 
Response: « 

Type: R PIP<CR> 
Response: • 

3. Dismount system disk, mount source disk. 

4. Type: MT0 I • , »»», •/X/M I 1<CR> 

5. When done, remount system disk. 

The sources can now be manipulated from magtape. 
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4.6.15 Reassigning Device Names for RKll and RFll 

Users of other DIGITAL operating systems will notice that RT-11 uses 
the controller names (RK and RF) rather than the more common 
user-level names (DK and DP) for these devices. This is due to the 
fact that RT-11 uses the name DK to refer to the default storage 
device, which may not necessarily be the RKll. 

If you find this situation annoying, the device names can be 
reassigned with the monitor ASSIGN command, as follows: 

, ASSIGN RKrOK<CR> 
JASSIGN RnDF<CR> 

Note, however, that when DK is reassigned in this manner, all default 
storage goes to the device name DK, and you may not wish to use the 
physical device RK as the default istorage device. 



4.6.16 Interfacing a Foreground Terminal 

Applications for the F/B Monitor frequently require that the 
foreground program dialogue appear on a separate terminal, independent 
of the console terminal. 

To facilitate development of these applications, or any others 
requiring multiple terminals, a source (KB. MAC) for a 
device-independent terminal handler has been included in the 
distribution kit. The source is provided for user convenience and can 
be used as a model for handler development, modified to meet specific 
needs, or assembled and used as is to provide support for a second 
terminal. 

Documentation for the use of KB. MAC is contained in the comments at 
the beginning of the source; a listing appears in Appendix B of the 
RT-11 Software Support Manual . 



4.6.17 Modifying the Line Count i:n MACRO and CREF 

RT-11 MACRO and CREF set the number of lines printed per listing page 
at 60. This line count is satisfactory for applications with line 
printers that use paper 10.5 inches long. Applications that use paper 
of a different size (e.g., 8.5 inches long) and applications without 
line printers should modify MACRO and CREF as follows. 

For MACRO: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MACRO.SAV<CR> 

*MACR1;0R<CR> 

*0 , 12366/ 74 n<CR> 

*E 

_^R PIP<CR> 
*SY:/0<CR> 

where n is the new line count specified in octal. 
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For CREF 



_^R PATCH <CR> 

PATCH Version number 

FILE NAME — 

*CREF.SAV<CR> 

*CREF1;0R<CR> 

*0 , 3122/ 74 n<CR> 

*E 



^R PIP<CR> 
*SY:/0<CR> 

where n is the new line count specified in octal. 



NOTE 

See RT-11 System Release Notes , Table 2, 
for the actual addresses of MACRl and 
CREFl. 



4.6.18 Changing the DUMP Default Output Device 

The DUMP utility program uses LP as its default output device. 
Systems that do not have line printers will want to change the default 
device, normally to TT. 

DUMP.SAV can be easily altered to change the default output device as 
follows : 

1. Patch to change location LP to the .RAD50 code for the new 
default output device. 

2. Patch to change location MSGO+1 to the .ASCII code for the 
first letter of the new default output device. 

3. Patch to change location MSGO+2 to the .ASCII code for the 
second letter of the new default output device. 

For example, to change the DUMP default output device to TT (the 
console terminal) , 

_^R PATCH<CR> 

P ATCH Version number 

FILE NAME — 
*DUMP.SAV<CR> 

*LP / 46600 10040<CR> [.RAD50 for TT] 

*MSG0+1\114 124<CR> [.ASCII for T] 

*MSGO+2\120 124<CR> [.ASCII for T] 

±E 

^R PIP<CR> 
*SY:/0<CR> 
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NOTE 

See RT-11 System Release Notes ^ Table 2, 
for the actual values of LP and MSGO. 
See RT-11 System Release Notes ^ Table 3, 
for the .ASCII and .RAD50 codes for all 
RT-11 devices. 



4.6.19 Using UNLOAD When a Foreground Job is Running 

The keyboard monitor .UNLOAD command cannot be used to unload handlers 
from a background job when a foreground job is running. The following 
patch allows users to reclaim the space occupied by .LOADed background 
job handlers while a foreground job is running. When this patch is 
made, users have no protection against the possibility of .UNLOADing 
handlers required by the foreground job. If a handler required by a 
foreground job is inadvertently .UNLOADed, an 7M-BAD FETCH error on a 
.FETCH or an ?M-NO DEV error on a .LOOKUP, .ENTER, .READ, or .WRITE 
will occur. 

The correction to the RT-11 V02C Foreground/Background Monitor is: 

_^R PATCH<CR> 

PATCH Version number 

FILE NAME — 

*MONITR.SYS/M<CR> 

*BASE;OR<CR> 

*0, 41046/ 1403 403<CR> 

*E 

^R PIP<CR> 

*SY:A=MONITR.SYS/U<CR> 

*SY:/0<CR> 

NOTE 

See RT-11 System Release Notes , Table 2, for the 
exact address of BASE. 



4.7 OPTIMIZING THE SYSTEM DEVICE 

When building RT-11 systems, performance can be optimized by proper 
placement of .SYS files on the system device. 

Optimal file placement is: 

MONITR.SYS 

Most frequently used handler 



Least frequently used handler 

SYSMAC.SML (if many assembly operations 

are performed) 
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Most frequently used program 

Least frequently used program 
Considerations for the above placements are: 

1. Positioning the monitor immediately after the directory 
optimizes device motion during monitor swapping operations. 

2. Positioning PIP.SAV immediately after the monitor ensures 
that it will not move when the device is compressed or files 
are deleted. 

3. Positioning the handlers and programs in descending order 
related to frequency of usage reduces the access times for 
those files. 

4. In systems that will be used for frequent assembly 
operations, placing SYSMAC.SML near the beginning of the 
device improves assembler performance. 

Diskette and DECtape users can also conserve time and space by placing 
only those files needed on the system disk or DECtape. Users of 8K 
systems need not place files such as MACRO. SAV, SYSMAC.SML, CREF.SAV 
and BA.SYS on the system device, since these files cannot be used in 
8K systems. 



4 . 8 SWITCHING BETWEEN SINGLE-JOB AND FOREGROUND/BACKGROUND MONITORS 

For an application that requires frequent switching between the F/B 
and Single-Job Monitors, use the following procedure: 

1. Both monitors reside on the same volume, the one running is 
named MONITR.SYS and the other is called xxxxxx.SYS. (The 
actual name xxxxxx is not significant.) 

2. When a change-over is desired, PIP is used to: 

a. Preserve the running monitor by renaming it to yyyyyy-SYS 

b. Rename the desired monitor to MONITR.SYS 

c. Write the new bootstrap from the new MONITR.SYS file 

d. Reboot the system 

For example, assume an RXll system is running the Single-Job Monitor; 
the Foreground/Background Monitor on the system is named RKMNFB.SYS. 
The following commands are used to switch from Single-Job to 
Foreground/Background : 

iR PIP<CR> 

«DXMN9J,SVS»M0NITR,SYS/Y/R<CR> Preserve the S/J Monitor. 

?REBQQT? 

#MONrTR,SYSsDXMNFB,SYS/Y/R<CR> Activate the F/B Monitor by 

IMMMU renaming it to MONITR.SYS. 

*OXUsM0MTR,SYS/U<CR> Write the new bootstrap. 

•DXI/a<CR> Reboot the system. 
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The following is a faster method of switching between monitors; this 
method may be used with all system devices except RXll diskette and 
DECtape. This method presents no danger if the user forgets to rename 
the monitor or does the rename in the wrong order. 

This example shows the switching of monitors on an RKll system 
currently running the foreground/background monitor. Before using 
this method, ensure that both monitor files are present on the disk 
and named RKMNSJ.SYS and RKMNFB.SYS. The monitor file MONITR.SYS is 
also present. 

.R P|P<CR> 

fMONlTRySVSfRKMNSJ,SYS/X/Y<CR> Create a copy of the RKll S/J 

?^E90QT? Monitor. 

•*»MCMITR|SVS/U<CR> Write the new bootstrap. 

IRKI/0<CR> Reboot the system. 
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CHAPTER 5 
ASSEMBLY AND LINK INSTRUCTIONS 



5.1 GENERAL INSTRUCTIONS 

All RT-11 components, except MACRO, ASEMBL, and the monitors, require 
16K words of memory to be assembled. MACRO and ASEMBL require 20K 
words; the monitors require 24K words. RT-11 MACRO is used as the 
assembler, and RT-11 LINK is used as the Linker in all cases. All 
assemblies (except ODT) and all links (except where otherwise noted) 
should be error free. 

Throughout this chapter, the following conventions are used: 

1. Default extensions are not explicitly specified. For all the 
source files, the extensions are .MAC. The assembler output 
is .OBJ and Linker output is .SAV. 

2. The system macro library, SYSMAC.SML, must be on the system 
device during all assembles given below. 

3. In the example command strings, the sources are kept on 
logical device SRC:, binary output is to device BIN:, and 
listing and map files are output to LST:. In actual 
practice, any appropriate device can be used. The assembly 
and link operations were run as a BATCH stream; command 
lines in the following sections were taken from the output of 
the BATCH stream, which accounts for lack of prompting 
asterisks and periods in some cases. 

4. The example command strings were executed on a 28K computer 
and the FREE CORE error messages reflect that fact. The 
actual number of free memory words in each V02C installation 
will vary, and is not important. 

All RT-11 system assembling and linking operations are normal 
operations, and the command strings in the descriptions below can be 
altered to take full advantage of all RT-11 MACRO and LINK command 
features. 



5.2 ASSEMBLING AND LINKING THE SYSTEM FILES 

The result of the operations below is the 12 monitors and 14 handler 
files. (The BATCH run-time handler is assembled and linked in Section 
5.3.14.) The UNDEF GLBLS messages resulting from RK.SYS, RF.SYS, 
DX.SYS, DS.SYS, DP. SYS, and DT.SYS linking are expected. The reason 
for this undefined global is to prevent the accidental linking of the 
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wrong bootstrap and system devices when linking a monitor. An 
undefined global will result if, e.g., an RF boot is linked with an RK 
driver. The monitor files are named as described in Table 1-1. 

R MACRO 

*BINjRT11SJ,USTjRT11SJbSRC|KM0N,USR,RM0N5J,KM0VLY/C/N|TTMiCND 
ERRORS DETECTEOl 
FREE COREi blUH, WORDS 

*BIN|RTllFB,LSTlRTHFBRSRCl8FDEF,KM0N,USR,RM0NFB,KM0VLY/C/N|CND|TTM 
ERRORS DETECTED: 
FREE CORE! «329, WORDS 

*BIN|RKBTSJ,LST|RKBTSvJbSRC|BSTRAP/C/NiTTMiCND 
ERRORS OETECTEDi 
FREE COREJ 12016, WORDS 

*BIN|RFBTSJ,LSTiPFBTSJ«SRCjRFSYS,BSTRAP/C/NfTTM:CND 
ERRORS OETECTEDi 
FREE COREi 12006. WORDS 

*BIN|DTBTSJ,LSTiDTBTSJoSRClDTSYS,BSTRAP/C/N|TTMjCND 
ERRORS DETECTED! 
FREE COREI 12000, WORDS 

*BIN|DPBTSJ*LST|DPBTSJbSRC|DPSYS,BSTRAP/C/N|TTMiCND 
ERRORS DETECTEOl 
FREE COREi 11979, WORDS 

*BIN|DXBTSJ,LST|DXBTSJ»SRC|DXSYS,BSTRAP/C/N|TTM|CND 
ERRORS DETECTEDl » 
FREE COREI 11936, WORDS 

*BIN|DSBTSJ#LSTiDSBTSJaSRC|DSSYS,BSTRAP/C/N|TTMiCND 
ERRORS OETECTEDi 
FREE COREi 1202a, WORDS 

*BIN|RKBTFB,LST|RKBTFBbSRC|BFOEF,BSTRAP/C/MTTHiCND 
ERRORS DETECTEDl 
FREE COREi 11986, WORDS 

*BINiRFBTFB,LST:RFBTFBbSRCiRFSYS,BFDEF,BSTRAP/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE CORE: 11980, WORDS 

*BIN|DT8TFB,LSTiDTBTF8bSRCiDTSYS,BF0EF,BSTRAP/C/N|TTM|CN0 
ERRORS DETECTEDl 

FREE COREi 11972, WORDS 

*BIN|DP8TFB,LST|DPBTFBbSRCiDPSYS,BFDEF,BSTRAP/C/MTTM|CND 
ERRORS DETECTEDl 
FREE COREI 11951, WORDS 

*BINI|DXBTFB,LST|DXBTFBbSRCiDXSYS,BFDEF,BSTRAP/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE COREi 11908, WORDS 

*BlM|DSBTFB,LST|DSBTFBaSRC|OSSYS,BFDEF,BSTRAP/C/N|TTM|CND 
ERRORS DETECTEDl 

FREE COREI 11996, WORDS 
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*BIN|DP,L.ST»DP»SRClDP/C/NlTTM|CNO 
ERRORS DETECTEDl 
FREE COREl 1282a, W0RD8 

*BINlDX#LSTJDXaSRC|DX/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 12768, WORDS 

*BIN|RK,LST|RK»8RC|RK/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 12965, WORDS 

*B1N|RK,LST|RF«SRC|RF/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 12968, WORDS 

*BIN|DT,LSTiDT»SRC|DT/C/NiTTMiCND 
ERRORS DETECTEDl 
FREE COREl 12961, WORDS 

*BIN|TT,USTlTT»SRC|TT/C/N|TTMlCND 
ERRORS DETECTEDl 
FREE COREl 12927, WORDS 

*BIN|LP»LSTiLP=SRClLP/C/NiTTMiCND 
ERRORS DETECTEDl 
FREE COREl 12945, WORDS 

*BIN|PR,LSTlPRaSRC|PR/C/NlTTM|CND 
ERRORS DETECTEDl 
FREE COREl 13047, WORDS 

*BIN|PP,USTlPP»SRC|PP/C/NlTTM|CND 
ERRORS DETECTEDl 
FREE COREl 13044, WORDS 

♦ BINjCRf LSTiCR8SRC|CR/C/NllTTMiCND 
ERRORS DETECTEDl 
FREE COREl 12581, WORDS 

*BIN|MT,LSTlMT»SRC|MT/C/MTTMiCNO 
ERRORS DETECTEDl 
FREE COREl 11869, WORDS 

*BlN|,MM,LST|MMsSRC|TUDEF,MT/C/N|TTM|CNO 
ERRORS DETECTEDl 
FREE COREl 11473, WORDS 

*8IN«CT,LST;CTaSRClCT/C/N|TTHiCN0 
ERRORS DETECTEDl 
FREE COREl 11970, WORDS 

*BIN|0S,LSTiDS3SRC|DS/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 12992, WORDS 
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R LINK 
8IN|RKMNFB|SYS#L8TlRKMNFBaBIN|RKBTFB,RTllFB,RK 

BIN|RKMNSJ,SYS,LSTiRKMNSJaBIN|RKBTSJ,RTllSJ,RK 

BIN|RFMNFB,SY8,LST|RFMNFBaBINlRFBTFB,RTllFB,RF 

BIN|RFMNSJ,SYSrLST|RFMNSJaBIN|RFBTSJ,RTllSJ,RF 

BIN|DTMNFB,SYS#LST|0TMNF8BBINiDTBTFB,RTllFB,DT 

BINlDTMNSJ.SYS#LST|DTMN8JBBINiDTBTSJ,RTUSJ,DT 

BINlDPMNFB,SYS,LSTlDPMNFBsBlN|DPBTFB,RTllFB,DP 

BIN|DPMNSJ,SYS,LST|DPMNSJsBINiDPBTSJ,RTUSJ,DP 

BIN|0XMNFB,5YS,LST|DXMNFBBBIN|DXBTFB,RTnFB,DX 

BINlOXMNSJ,SYS,LSTjDXMNSJaBIN|OXBTSJ,RTHSJ,DX 

BINjOSMNFB,SYS,LSTlDSMNFBs!BINiDS8TFB,RTliFB,DS 

BINiDSMNSJ,5YSrLSTiDSMNSJ«BINiDSBTSJ,RTllSJ,DS 



BINiDP.SYSfLSTjDPsBINlDP 
UNOEF GLBLS 



BINiOX,SYS,LSTtDXBBlN|DX 
UNDEF GLBLS 



BIN|RK,SYS,LSTjRK=BIN|RK 
UNDEF GLBLS 



BINlRF,SYS,LST|RFsBlN»RF 
UNOEF GLBLS 



8INiOT,SY5,LSTlDTsBIN|DT 
UNOEF GLBLS 



BlNjTT.SYSfLSTjTTBBINlTT 
BINtLP.SY5,LST;LP8BINjLP 
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BIN|PR,SYS,UST|PRsBINlPR 
8IN|PP.8YS#L8T|PPbBIN|PP 
BINiCR,3YS#LSTlCRaBINtCR 
BIN|MT,8YS,lSTlMTaBIN|MT 
BIN|MM,SY8#LSTlMM8BIN|MM 
BIN|CT,8Y8,U8T|CTaBIN|CT 



BINlDS.8Y8#U8TlDS«BlNlDS 
UNDEF GLBUS 



5.3 ASSEMBLING AND LINKING THE UTILITIES 



5.3.1 EDIT 

R MACRO 

*BIN|VTCEDliLST|VTCEDli»8RClE0ITDF,VTCAUl/C/N|TTMjCND 
ERR0R8 DETECTEDi 
FREE COREl 15063. WORDS 

*BINiVTCEDa,USTlVTCEDas8RCrEDIT0F#VTCALa/C/NjTTM|CN0 
ERRORS DETECTEDi 
FREE COREl U592, W0RD8 

*BINjVTBEDT,LSTlVTBEDTsSRClEDITDF,VT8ASE/C/N|TTMjCN0 
ERRORS DETECTEDi 
FREE COREl U84«, WORDS 

*BIN|EDIT,L.STlEDnaSRClVTMAC,EDIT/C/NlTTMtCNO 
ERRORS DETECTEDi 
FREE COREl 11198, WORDS 



R LINK 
BlMEOIT,LST|EDITsBIN|VTCEDl,VTCEDa,VTBEDT,EOIT 



5.3.2 MACRO 

R MACRO 

*BIN|RTEXEC,LST|RTEXECsSRClRTPAR,RPARAM,RCIOCH,RTEXEC/C/NiTTM|CND 
ERRORS DETECTEDI 
FREE COREl 12182, WORDS 

*BIN|RTMACfLST|RTHACaSRC|RTPAR,RPARAM,RCI0CH,MACR03,MACR05/C/NlTTM|CND 
ERRORS DETECTEDi 
FREE COREl 7603, WORDS 
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*BIN|RTPST,LSTiRTPSTbSRC|RTPAR,PST/N|TTM|CND/C 
ERRORS DETECTEDi 
FREE COREl UfeS?, WORDS 



R LINK 
BINiMACRO,lST|MACROsBINjRTEXEC,RTMAC,RTPST 



5.3.3 EXPAND 

R MACRO 

*BINtPRtXEC,L8TfPREXEC5SRClPREPAR,PPARAM,PCI0CH,PREXEC/C/NiTTMiCN0 
ERRORS DETECTED^ r w ^ i i i iv, u 

FREE COREi 13586, WORDS 

*BIN|PREPAS,LS.TiPREPASsSRClPREPAR,PPARAM,PCI0CH,PREPA5/C/NiTTHlCND 
ERRORS DETECTEDj 

FREE COREJ 13322, WORDS 

R LINK 
BIN»EXPAND,LSTjEXPANDrBIN|PREXEC,PREPAS 



5.3.4 ASEMBL 

R MACRO 

*BIN:SMEXEC,LSTiSMEXECsSRClSMpAR,RPARAM,RCIOCH,RTEXEC/C/N|TTM|CND 
ERRORS DETECTEDi 

FREE COREl 12424, WORDS 

*BINiSMMACfLST I SMMACbSRC|SMPAR,RPARAM,RCIOCH, MACROS, MACR05/C/N»TTM|CND 
ERRORS DETECTEDi 
FREE COREl 8350, WORDS 

*BIMSMPSTaST|SMPSTBSRC|SMPAR,PST/C/NlTTM|CND 
ERRORS DETECTEDi 
FREE COREl 14683, WORDS 

R LINK 
8lN|ASEMBL,LST|ASEMBLsBIN|SMEXEC,SMMAC,SMP3T 



5.3.5 CREF 

R MACRO 

*BIN|CREF,LST|CREFbSRC|CREF/C/NiTTMiCND 
ERRORS DETECTEDi 
FREE COREl 13221, WORDS 



R LINK 
BIN.CREF,LST|CREKsBIN|CREF 
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5.3.6 LINK 

R MACRC 

*BIM!LINK.k?,LSTiLINK0s3RCsLINKn/C/M?TTMjCK'O I 

ERRORS DETECTEOI ' 

FREE OOREI 13433, WORDS 

*BiNiyMK0Vjl,iU§TaNK0Vli8RCILNK0Vl/C/N|TTM|CND 
ERRORS DETECTED I 
FREE iOOREl 1289$, WORDS 

«B!NlUNK0V2iUSTaNK0V?«SRClLNK0V2/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE dSREI 13039, WORDS 

tBrNlUNKVg0,USTIl.NKV2BiSRCILNKV2B/C/N|TTMiCND 
ERRORS DETECTEDI, 
FREE :OOREr 14917* WORDS 

«B|NiUNKOV3iUST|LNK0V3«SRC|LNKOV3/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE CORE! 12870, WORDS 

•8!NlUNK0V4,LSTIUNK0V4«SRClLNK0V4/C/N|TTMiCND 
ERROR? DETECTEDI 
FREE OOREI 13099, WORDS 

«B!N|UNK0V9,USTJLNK0V5»SRC|LNK0V5/C/'N»TTM|CND 
ERRORS DETECTEDI 
FREE OOREI 12803, WORDS 

R I INK 

BlNIL!iNK.lSTllINKaBINfL|NK0/C/B|500 

BINILNI^OVI/'OUVC 

BINILNK0V2/0I1/C 

BINjL'JKV2B/Cs 1/C I 

BINIINKOVS/OU/C 
BlNILNK0V4/0tl/C 



5.3.7 LIBR 



R MACRO 

*BIN|LI8R0,LSTaiBR0BSPClLIBR0/C/Ni»TTM|CND 
ERRORS DETECTEDI 
FREE COREl 12653, WORDS 

*8INjLI6Rl,LSTaiBRlsSRCiLIBRl/C/N)|TTMiCND 
ERRORS DETECTEDI 
FREE COREl 12992, WORDS 

*BIN|LIBR2^U8TlLIBR2=SRCfLI8R2/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 13200, WORDS 

*81NlLIBR3/L8T|LlBR3=SRClLIBR3/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 13^49, WORDS 



I 
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*BlNiLlBRaa8TlUIBR««5RClLIBR«/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 13365, WORDS 



R UINK 
BIN|I.IBR,U8T|UIBRBBIN|LIBR0/C 

BINllIBRl/Oll/C 
BIN|LIBR2/0il/C 
BIN|UIBR3/0n/C 
BINiLIBR^/On 



5.3.8 PIP 



R MACRO 

«BtNlPlP,,lp8TrfIFiSRCIPIP/C/NltTMlCND 
ERRORS DETECTeOI 
FREE OQREI i%H9 » WORDS 

•B!NlPrPlii;STtPIPa,PSRClPlPl/C/N|TTHlCND 
ERRORS DETECTtOI 
FREE CORE! 

R LINK 
BlMPl'PilSfrPlPiBINlPIP/C 

BIMPiPl/Oli 



5.3.9 FILEX 



Q M A r D n 

*BIN|FILEX,LST|FILEXbSRCiFIUEX/C/N|TTM«CND 
ERRORS DETECTEDj 
FREE COREl U391, WORDS 



R LINK 
BINjFIUEX,LSTlFILEX«BIN|FItEX 



5.3.10 SRCCOM 



R MACRO 
*BINsSRCCOM,lSTjSRCCOMbSRCjSRCCOM/C/N|TTM|CND 

ERRORS DETECTED! « 
FREE COREl 13696, WORDS 



R LINK 
BINtSRCCOMiLSTlSRCCOMaBINlSRCCOM 
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5.3.11 DUMP 



n M A P D Q 

*BINiDUMP,LSTjOUMPBSRCiDUMP/C/NlTTM|CND 
ERRORS OETECTEDi 
FREE COREI 13986, WORDS 



R LINK 
BIN|0UMP,L8TiDUMPbBIN|DUMP 



5.3.12 PATCH 



R MACRO 

*BIN|PATCH,LST|PATCH»SRClPATCH/C/NlTTM»CND 
ERRORS OETECTEDi 
FREE COREl 13909, WORDS 



R LINK 
BIN|PATCH,L8T|PATCH»BIN|PATCH 



5.3.13 ODT 



ODT assembles with one error (a Z error which flags an ODT instruction 
that is machine dependent) . The error is necessary and should be 
ignored . 

B M A f R 

*BIN|0DT,LST|0DTbSRC|0DT/C/N|TTM|CN0 
ERRORS OETECTEDi I 
FREE COREl Ul59. WORDS 



5.3.14 BATCH 



p M A r p n 

*BIN|BA,LSTiBA8SRC|BA/C/N|TTM|CND 
ERRORS OETECTEDi 
FREE COREl 12238, WORDS 

*BIN|BATCHrL8T|BATCH»SRC|BATCH/C/N|TTM|CND 
ERRORS DETECTEDi 
FREE COREl 55SU WORDS 

R LINK 
BINiBA.SYSiLSTiBAsBINiBA 



BINlBATCHfLSTlBATCHaBINlBATCH 
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5 • 4 COMPILING AND LINKING PATCHO 

PATCHO is written in FORTRAN, and requires RT-11 FORTRAN IV for 
compilation and linking. The warning messages should be ignored. 

R PORTRA 

«BIN|PIT0,LSTlPAT0aSRClPAT0/S/P/N|S/R|l20 

C,KAJN'i3 ERR0R8I 000i WARNINGSI 002 

*BINIP4Tl,i,ST|PATl»SRqiPATl/S/P 

*B|NrPAT2,i:STjPAT2«SRClPAT2/8/P 

♦B!N|PAT3il,STiPAT3«SRCiPAT3/S/P 

HKBLK 3 IRRORSI 000, WARNlNOSt 002 

«BrN|pAT4,LiST|PAT4iSRClPAT4/S/P 

CLIST 3 ERR0R9I 000, WARNrNGSi 004 

•BINlPIT5,i,STiPAT5«SRClPAT5/S/P 

«BINlPAT6,LSTrPAT6»SRCIPAT6/S/P 

CDUMP 3 ERRORSI 000, WARNINGSI 003 

R f^ACRO 

•BINirRAO50,L5TriRAD50«SRCnRAO50/C/NlTTM|CND 
ERRORS DETECTEOI 
FREE OOREf 15148, WORDS 

«B!NlR50ASC,LST|R50ASC«SRClR90ASC/e/NJTTMlCND 
ERRORS DETECTEOI 
FREE OORE! 1S145, WORDS 

•BINlCKFCV,lSTfCMrcV«SRCICHrCV/C/NITTMICNO 
ERRORS DETECTEOI 
FREE OOREI 15142, WORDS 

The following linking instructions require that the FORTRAN library, 
FORLIB.OBJ, be available on the system device. FORLIB.,OBJ is 
available as part of the RT-11 FORTRAN software kit. The UNDEF GLBLS 
message from the link should be ignored. 

R LINK 

BiNlf ATCHC;LSTlPATCHO5BINIPAT0,CMFev/F/I/C 

B|NrPATi,IRAO50/O|l/C 

BIN|FAT3,R90A5C/'O|1/C 

BINIPAT2/0I2/C 

BlN|PAT4/0i2/'C 

BINIPAT5/0I2/C 

BrMtFAT6/0|2 

LIBRARY SEAROHI 
ISWORT 

UNCEF ;6L0LS 
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5.5 ASSEMBLING AND BUILDING THE VTll DISPLAY HANDLER LIBRARY (VTLIB) 



R M A r R n 

*BINjVTCALlilSTjVTCAll=SRClVTCALl/G/NlTTM»CND 
ERRORS DETECTED! 
FREE COREl 15087, WORDS 

♦ BINiVTCAL2rLSTlVTCAL2«8RClVTCAl.2/C/NlTTMiCND 
ERRORS DETECTEDi 
FREE COREl 15151. WORDS 

*BIN|VTCAL3,LST|VTCAL3sSRC»VTCAL3/C/NlTTM|CND 
ERRORS DETECTEDi 
FREE CORE! 15122. WORDS 

*BIN|VTCAL«,LSTlVTCALaBSRC|VTCAUa/C/N|TTM|CNO 
ERRORS DETECTEDi 
FREE COREl U612, WORDS 

*B1N|VT8ASE,LST|VTBASEbSRC|VTBASE/C/N|TTM|CN0 
ERRORS DETECTEDi 
FRFE COREl UTSa, WORDS 



R P IP 

BIN|VTH0LR,0BJ8BIN|VTCAL1,0BJ,VTCAL2,08J,VTCAU3.0BJ/B 

BIN|VTHDLR,0BJa8IN|VTHDLR,0BJ,VTCAt4.08J,VTBASE,0BJ/B 

R LIBR 
BINiVTLIBsBINlVTHDLR 



5.6 ASSEMBLING AND BUILDING THE SYSTEM SUBROUTINE LIBRARY (SYSLIB) 



R MACRO 

*8IN|LEN.SBJ,LSTiLENsSRClLEN/C/MTTM|CND 
ERRORS DETECTEDi 
FREE COREl 15188, WORDS 

*BIN|TRIM,SBJ,LSTlTRIMaSRClTRIM/C/NiTTM|CND 
ERRORS DETECTEDi 
FREE COREl 15176, WORDS 

*BIN|STRPAD,SBJ,LST|STRPADsSRClSTRPAD/C/N|TTMiCNiD 
ERRORS DETECTEDi 
FREE COREl 15161, WORDS 

*BINiVERIFY,SBJ,L.STlVERIFYaSRC|VERIFY/C/N|TTMiCND 
ERRORS DETECTEDi 
FREE COREl 15112, WORDS 

*BIN|INSERT,SflJiLSTlINSERT=SRClINSERT/C/N|TTMiCNO 
ERRORS DETECTEDi 
FREE COREl 15159, WORDS 

*eiN|CONCAT,SBJ,LST|CONCATsSRClCONiCAT/C/N|TTM|CNO 
ERRORS DETECTEDi 
FREE COREl 151^9. WORDS 

*BIN|REPEAT,8BvJ,LST|REPEAT58RC|REPEAT/C/N|TTM|CNiO 
ERRORS DETECTEDi 
FREE COREl 15161. WORDS 
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*BINiIA0DR,8BJ,LST|IAD0R»8RCllADDR/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE CORE! IS183, WORDS 

*BIN| INDEX. 8BJ,LST I INDEX-SRC I INDEX/C/NlTTMiCND 
ERRORS DETECTED! 
FREE COREl 15157, WORDS 

*BIN|TRANSl,SBJ,LSTlTRANSU»SRC|TRAN8L/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15163, WORDS 

*BIN|SC0MP,8BJ,LST|8C0MP»8RCl8C0MP/C/NlTTMiCND 
ERRORS DETECTEDl 
FREE COREl 15155. WORDS 

*BIN|5UBSTR,SBJ,UST|8UBSTRaSRCiSUBbTR/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15163, WORDS 

*BIN|SCOPY,SBJ»LST|SCOPYbSRC|SCOPY/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE COREl 15169, WORDS 

*BIN|CL0SEC.SBJ,L8TlCL0SEC»8RCiCL0SEC/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182. WORDS 

*BIN|ICMKT,SBJ,LST|ICMKT8SRClICMKT/C/NlTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BINiICSTAT.SBJ,LSTlICSTAT»SRClICSTAT/C/NiTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15162, WORDS 

*BIN|CTIM,SBJ,USTiGTIM«SRClGTIM/C/NiTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BIN|IDELET,SBJ,LST|IDELETaSRC|IDELET/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15175, WORDS 

*BIN|IDSTAT,SBJ,USTiID8TAT«SRClIDSTAT/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15191, WORDS 

*BIN|IENTER,SBJ,LSTlIENTERsSRC|IENTER/C/N|TTMlCND 
ERRORS DETECTEDl 
FREE COREl 1517a, WORDS 

*8IN|IFREEC,8BJ,LSTlIFREEC»8RClIFREEC/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 15167, WORDS 

*BIN|IGETC.SBJ,LST!lGETCaSRClIGETC/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE CORE! 15161, l^ORDS 

*BIN|GTJB,SBJ,lSTlGTjaBSRClGTJB/C/NiTTMjCND 
ERRORS DETECTED! 

FREE CORE! 15182. WORDS 
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*BJN|L00KUP,8BJ,L8TlL00KUP«SRClL00KUP/C/N|TTM|CND 
ERRORS DETECTEDl 
PREE COREl 15174, WORDS 

♦ BIN|MWAn.8BJrLST|MWAIT»8RC|MWAIT/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15162. WORDS 

*BIN|PRINT,SBJ#L8T|PRINT«SRC|PRINT/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15183, WORDS 

*BlN|PURGE,8BJ»L8T|PURGE»SRClPURGE/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*B1N|RCTRL0,8BJ,LST|RCTR10»SRC|RCTRL0/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15192. WORDS 

*BIN|IREOPN,SBJ,LSTlIREOPNiSRClIREOPN/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BIN|RESUME,SBJ,L8T|RESUME»SRClRE8UME/C/N|TTMlCND 
ERRORS DETECTEDl 
FREE COREl I5ie2» WORDS 

*BlN|ISAVE8,SBJ,LSTlI8AVE8»SRClI8AVE8/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15178, WORDS 

*BIN|SUSPND,SBJ,LST|SUSPND=SRC|5USPND/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BlN|lTL0CK,SBJ|USTlITL0CK«8RClITL0CK/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BIN|ITTINR,SBJ,LST|ITTINR«SRC|1TTINR/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 15188, WORDS 

*BIN|ITTOUR,SBJ,LSTlITTOUR«SRClITTOUR/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15183, WORDS 

*BINiITWAIT,8BJ,USTiITWAITbSRCiITWAIT/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 15162, WORDS 

*BINiUML0CK,8BJ,LST|UNU0CK»SRClUNL0CK/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 15192, WORDS 

*BIN|lWAIT,SBJ»LST|IWAITaSRClIWAIT/C/NlTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15179, WORDS 

*BINiL,OCK,SBJ,LSTlLOCK»SRClUOCK/C/NiTTMiCND 
ERRORS DETECTEDl 
FREE COREl 15192, WORDS 
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*BIN|TIMSUB.S8J,LST»TIMSUBsSRClTIMSUB/C/N|TTM|CND 
ERRORS DETECTEDl 2 
FREE COREi 15164, WORDS 

*BIN|ISLEEP,SBJ,U8T|lSLEEP»SRClISLEEP/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE CORE! 15178, WORDS 

^BINiJTIME.SBJfLSTiJTIMEBSRClJTIME/C/NiTTMiCND 
ERRORS DETECTED? 
FREE COREj 15181, WORDS 

*BINrIUNTIL,SBJ,LSTiIUNTIL8SRClIUNTlL/C/NlTTM|CND 
ERRORS DETECTED! 
FREE COREl 15178, WORDS 

*8IN|IREAD,SBJ,LST|lREADaSRClIREA0/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15166, WORDS 

*BIN|ISDAT,SBJ,LST|ISOAT»SRClISDAT/C/NiTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15170, WORDS 

*DIN|ISPFN,SBJ*LST|ISPFNbSRCiISPFN/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15153, WORDS 

*BIN|IWRITE,SBJ,LSTlIWRlTE«sSRC|IWRITE/C/N|TTM|CNO 
ERRORS DETECTEDl 
FREE COREl 15162. WORDS 

*BIN|IRCVD,SBJ,LST|IRCVDaSRClIRCVD/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15170, WORDS 

*BINiCVTTIM,SBJ,LSTiCVTTIMbSRCiCVTTIM/C/N|TTMiCNO 
ERRORS DETECTEDl 
FREE COREl 15177, WORDS 

*PINlDIV60,5BJ#LST|DIV60aSRClDIV60/C/NlTTH|CND 
ERRORS DETECTEDl 
FREE COREl 1516«, wqRDS 

*BIN|R50ASC,SBJ,LST|R50ASC«SRClR50ASC/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 151^5, WORDS 

*BIN,I8PY,SBJ,I.ST|ISPYbSRCiISPV/C/NiTTM|CN0 
ERRORS DETECTEDl 
FREE CORE! 1517P, WORDS 

*BIN|TIMA5C,SBJ,LST|TIMASC=SRC|TIMASC/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15165, WORDS 

*BINiIFETCH,SBJ,LST|IFETCHsSRClIFETCH/C/N|TTMlCNO 
ERRORS DETECTEDl 
FREE COREl 15155, WORDS 

*BIN|IQSET,SBJrLSTiIQ3ETaSRClIQSET/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15167, WORDS 
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*BIN|OEVICE,SBJ,LST|DEVICE»SRClDEVlCE/C/N|TTH|CND 
ERRORS DETECTED! 
FREE COREl 15162. WORDS 

*BIN|ICDFN,SBJrL8T|lCDFNaSRClICDFN/C/NlTTM|CND 
ERRORS DETECTED! 
FREE COREl 15162. WORDS 

*BIN|TIMEl.SBJ»L8T|TIMElsSRClTIMEl/C/NtTTM|CND 
ERRORS DETECTEDl 
FREE COREl 1517^. WORDS 

♦BINilCHCPY.SBJ^lSTlICHCPYaSRCllCHCPY/C/NlTTMiCND 
ERRORS DETECTEDl 
FREE COREl 15178. WORDS 

*BINiSYSUBV,SBJ,USTlSYSLBV«SRCiSYSlBV/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 1522a, WORDS 

*BIN|MRKT,SBJ,U8T|MRKTbSRC|MRKT/C/NiTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15182, WORDS 

*BINiISDATF,SBJrLST|ISDATF«SRClISDATF/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15177. WORDS 

*BIN|ISPFNF,SBJfLSTlISPFNF»SRClISPFNF/C/NlTTM|CNO 

ERRORS DETECTED! 
FREE COREl 15177, WORDS 

*B1N|IWRITF,SBJ,LST|1WRITF»5RC|IWRITF/C/NiTTM|CND 
ERRORS DETECTEDl 
FREE COREl 15177. WORDS 

*BINiIRCVDF.SBJ,LSTlIRCVDF»SRClIRCVDF/C/N|TTMiCNO 

ERRORS DETECTEDl 
FREE COREl 15177. WORDS 

*BIN;ISCHED.SBJ,LST|ISCHE03SRClISCHED/C/N|TTM;CND 

ERRORS DETECTEDl 
FREE COREl 15162. WORDS 

*BIN|IRENAM.SBJ,LSTlIRENAMaSRClIRENAM/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 15178. WORDS 

*BIN|JADD.SBJ,LSTlJADDsSRClJADD/C/N|TTMjCND 
ERRORS DETECTEDl 
FREE COREl 15173. WORDS 

*BIN|J5UB,SBJ,LSTiJSUB«SRClJSUB/C/NiTTM!CND 
ERRORS DETECTEDl 
FREE COREl 15173. WORDS 

*BINjJMUL,8BJ,lSTiJMUL»SRClJMUL/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE COREl 151^9. WORDS 

*BIN|JDIV,SBJ,LST|JDIVbSRC|JD1V/C/N|TTM:CN0 
ERRORS DETECTED: 
FREE COREl 15133. WORDS 
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*BIN|JlCVT.8BJ,LST|JICVT»SRClJICVT/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 15181, WORDS 

*BIN|IJCVT,SBJ#LSTiIJCVT»8RCllJCVT/C/NiTTM|CN0 
ERRORS DETECTED! 
FREE COREl 15U1. WORDS 

*BIN|JFIX,SBJ,LSTlJFIX»8RCiJFIX/C/N|TTM|CND 
ERRORS DETECTEDi 
FREE COREl 15153, WORDS 

*BIN|JFlT,8BJ,l.8TlJFLT«SRClJFI.T/C/N|TTM|CND 
ERRORS DETECTEDi 
FREE COREl 15137, WORDS 

♦BIN|JM0V,8BJ,L8TlJM0V«SRClJM0V/C/N|TTM|CN0 
ERRORS DETECTEDi 
FREE COREl 15175, WORDS 

*BIN|IREADF,SBJ,LSTlIREA0F»8RClIREADF/C/N|TTMiCND 
ERRORS DETECTEDi 
FREE COREl 15177. WORDS 

*BIN|CMPLT,SBJ#LST|CMPLTiSRClCMPLT/C/NlTTM|CND 
ERRORS DETECTEDi 
FREE COREl U955, WORDS 

*BIN|IRAD50.SBJ,LST|IRAD50sSRClIRAD50/C/N|TTM|CNO 
ERRORS DETECTEDi 
FREE COREl 15146. WORDS 

♦BINiCHAIN.SBJjLSTlCHAlN-SRClCHAlN/C/NiTTMiCNO 
ERRORS DETECTEDi 
FREE COREl 15174, WORDS 

*BIN|RCHAIN,8BJ,L8T|RCHAIN>SRC|RCHAIN/C/N|TTM|CN0 
ERRORS DETECTEDi 
FREE COREl 15175, WORDS 

*BINiSECNDS,SBJ,LSTl5ECNDS»SRClSECNDS/C/NiTTMlCND 
ERRORS DETECTEDi 
FREE COREl 15170, WORDS 

*8IN|JCMP,SBJ,lSTlJCMP«SRClJCMP/C/N|TTM|CN0 
ERRORS DETECTEDi 
FREE COREl 15167, WORDS 

*BIN|ILUN,SBJ,LSTiILUNbSRCiILUN/C/NiTTM|CND 
ERRORS DETECTEDi 
FREE COREl 15159, wqRdS 

*BINjIASlGN,SBJ,LST|IASIGNaSRClIASlGN/C/N|TTM|CND 
ERRORS DETECTEDi 
FREE COREl 15092, WORDS 

♦ BIN|TIME,8BJ,l.STlTIME«SRC|TIME/C/N|TTM|CND 
ERRORS DETECTEDi 
FREE COREl 15178, WORDS 

*BIN|JJCVT.5BJ»LSTlJJCVTaSRClJJCVT/C/NlTTMiCND 
ERRORS DETECTEDi 
FREE COREl 15183. WORDS 
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*BIN|INTSET,SBJ,L8TlINTSET»SRClINTSET/C/N|TTM|CND 
ERRORS OETECTEDl 
FREE COREl 15094, WORDS 

♦ BIN|ICSI.SBJ,l,8TlICSIiSRClIC8I/C/NiTTM|CND 
ERRORS OETECTEDl 
FREE COREl 15137. WORDS 



R FORTRA 

*BIN|PUT8TR,8BJ#L8TlPUTSTR8SRClPUT8TR/8 

*BIN|GET8TR,SBJ,LSTlGETSTR»SRClGET8TR/8 

R PIP 
BIN|SYSFa,OBjaBINl*,SBJ/B 

R L I BR 
BINiSYSLIB»BIN|SYSFa 



5.7 ASSEMBLING AND LINKING MBUILD 

R MACRO 
«B!NIMBOOTUSTlMBOOT«iSRCIMBOOT/C/NITTMlCNO 

ERRORS OETECTEDl 
FREE CORE! 3.6435, WORDS 

«B!N|;MSBO0tiUSTlMSB0OTPSRC|MSB0OT/C/N|TTM|CND 

ERRORS OETECTEDl 
FREE bOREI 46?$7i WORDS 

*BlNIMTlNjT,gST|MT!NlT!!SRC|MTlNIT/C/N|TTM|CND 
ERRORS OETECTEDl 
FREE ;OOREl 15377, WORDS 

•BtNlMBUIlOilST|MBUaDiSRClMBUllD|PIP/C/N|TTM|CND 

ERRORS OETECTEDl 
FREE COREl J347ii WORDS 

«BINlMiUDiilStlMBLD4«SRC»MBUlLD,PIPl/C/NltTMlCKD 

ERRORS OETECTEDl 
FREE COREl 12582, WQROS 

R LINK 
BINrMBOOT,BOT,tST|MBOOTiB|NIMBOOT 

B!MMSBOOT.BOTilSTIMSBOOTiBlN|MSBOOT 

BlNliMTINrTiLSTlMTlNlTfBINIHTlNlT 

BINIMBUlLDilSTIMBUaOSBlNlMBUDliMBUILD 

5.8 ASSEMBLING AND LINKING THE FORTRAN IV COMPILER 

This section provides assembly and linking instructions for the RT-11 
FORTRAN Compiler. This information applies only to those users who 
received the source versions of the Compiler. 
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All assemblies listed in this section were actually run as a BATCH 
stream under the RT-11 BATCH Compiler. BIN, LST, and SRC are logical 
device names used for the binary output device, listing output device, 
and source input device, respectively. The user can employ any legal 
MACRO assembly command that suits the need; if no listing is desired, 
the list file specification may be omitted entirely. 

All assemblies require that the system macro file SYSMAC.SML be 
present on the system device. 



5.8.1 Compiler Assembly 

Below is an example of the Compiler assembly procedure. 

$JOe/TIMf/RTll 

TTVIO 

R MACRO 

*BlN|FR00TiL8TiFR00T»8RClF0RTHD#FR00T/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 14486, WORDS 

♦SIN|F0,LSTtF0■SRClFORTHO|F0/C/^JlTTMJCND 
ERRORS OETECTEOI \d 
FREE COREJ 13067, WORDS 

*BIN|FJ,LSTlFl«SRCiFORTHO?Fl,FlS/C/NlTTMlCND 
ERRORS OETECTEOI 
FREE COREl 13507, WORDS 

*8lN|F2,tSTlF2«SRClF0RTHD,F2/C/NlTTMlCND 
ERRORS OETECTEOI 
FREE COREl 13S94, WORDS 

*fcJlNlF3,LSTtF3»SRCIF0RTH0,F3,F3S/C/NiTTMlCND 
ERRORS DETECTED! 
FREE COREl 13602, WORDS 

♦8lNlF4,tSTlF4i8RCIF0RTHD,F4,F3S/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 13479, WORDS 

*tilNlF5,L8TlF5«SttClF0RTH0,F5,F38/C/N|TTMlCND 
ERRORS DETECTEDI 
FREE COREl 13454, WORDS 

*8IN|F6,LSTIF6«SRCIF0RTH0,F6/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 13741, WORDS 

♦BINIF7,LSTIF7«8RCIF7/C/NITTMICN0 
ERRORS DETECTEDI 
FREE COREl 13624, WORDS 

*BINIF8»LST|F8«SRCIF8/C/MTTM|CND 
ERRORS DETECTEDI 
FREE COREl 13625, WORDS 
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*BINIF9»L8TIF9f8RClF9/C/N|TTMlCN0 
ERRORS OETECTEOl 
FREE CORE! 13713, WORDS 

*BIN|Ft0,LSTtFl0iSRC|F10/C/N|TTM|CNO 
ERRORS DETECTEDl id 
FREE COREl 14546, WORDS 

♦BIN|Fll,L8TlFll»SRClFll/C/N»TTM|CND 
ERRORS DETECTED! 
FREE COREl 14335, WORDS 

*BIM|Fia,L8TlF12»SRClF12P,FBEGIN,F12/C/N|TTMiCND 
ERRORS OETECTEOl 
FREE COREl 9905, WORDS 

*BIN|F13,lSTlFl3*SRClF13P,F8EGlN,F13/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE COREl 10013, WORDS 

♦BlN|F14,LSTlF14«SRC|F14P,F8ECIN,F0RIVE,FWRT,Fl4A,F14B/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 10742, WORDS 

♦BIN|F15,LST|F15«SRC|FISP,FBEGIN,FDRIVE,F1S,FWRT,FC00E/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREl 9840, wORDS 

*BIN|F16,UST|F16pSRC|F16P,FBEGIN,FDRIVE,F16,FWRT,FC0DE/C/N!TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 9812, WORDS 

♦BIN|F17,U3T|F17«SRC|F17P,FBE6IN,F0RIVE,F17A,F178,FC00E/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE CORE! 9668, WORDS 

* 
$EOJ 

TIME 
01108152 



5.8.2 Compiler Linking 

Below is an example of the Compiler linking procedures 

$JOB/TIME/RTll 

SRTU 

0U08I55 

TTYIO 

R LINK 

BIN|F0RTRA,LST!F0RTRA»8IN|FR00T/C 

BINIF0/OI1/C 

BINiFl/Oil/C 

01NIF2/OI1/C 

0IN|F3/Oll/C 

81N|F4/0|1/C 

BINfF5/0|l/C 
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8IN1F6/O1I/C 

BIN|F7/0|l/C 

BIN|F8/0tl/C 

BINiFQ/OU/C 

8lN|fl0/OU/C 

BINiFU/Oll/C 

BIN|F12/0|1/C 

BIN|F13/0H/C 

BIN|F14/0|1/'C 

BIN|F15/0|1/C 

BXNiFie/Oll/C 

8IN|Fl7/0ll 



S£OJ 

TIME 
01109129 



5 . 9 ASSEMBLING COMMON FORTRAN OTS MODULES 

This section provides assembly instructions for the RT-11 FORTRAN 
Object Time System (OTS) library modules that are hardware independent 
and are therefore common to all OTS libraries. This information 
applies only to those users who received the source versions of OTS. 

Below is an example of the assembly procedures for the common OTS 
library modules. 

SJOB/TIME/RTU 

$RTU 

23155153 

TTYJO 

R PIP 
eiNjF,MAC»SRC|V20eF,PRE,FINlT,PRE,OTSWA,PRE|FBtOCK,PRe,6:RRORS,P«E/A 

R MACRO 

♦BIN|AB8,ALU#UST|ABS«BIN|F,8RC|AB3/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl U397, WORDS 

*BIN|IA88,AUL#U8T|1A83«BINIF,SRCIIABS/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11189, WORDS 

*BlNlOAB8,ALlfL8TlDA8S«BIN|FiSRClOABS/C/NlTTM|CND 
ERRORS OETECTEDI 
FREE COREl 11397, WORDS 

♦BlN|CA88,ALU#LSTlCABS»8lN|F,SRClCABS/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl 11341, WQROS 

♦BlN|FtOAT,ALL#L8TlFUOAT«BINiF,SRClFtOAT/C/NlTTMlCND 
ERRORS DETECTEOI 
FREE COREl 11385, WORDS 
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♦BlN»DIM,ALLrl8Ti0lM«BINlF,8RC»DIM/C/NlTTMiCN0 
ERRORS DETECTEOI 
FREE CORfi U361, WORDS 

*BIN|I0IM,ALL#L8TII0IMPBIN|F#8RCII0IM/C/N|TTM|CND 
ERRORS DETECTED? 
FREE COREl 11181, WORDS 

♦BINlCEXP,AtL»U8TlCEXP«BINlF,8RClCEXP/C/N|TTM|CN0 
ERRORS DETECTEDI 
FREE COREl U357, WORDS 

*BlNtCSIN,AlL#LSTlC81Nf8IN|F#SRClC8IN/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREl 11309, WORDS 

♦BlN|TANH,Alt,L8TlTANH»BlN|F,8ReiTANH/C/N|TTM|CN0 
ERRORS DETECTEDI 
FREE CORE! 11301, WORDS 

♦dlN|CONJ(;,ALlfl8TICONJG«8INiF#SRClCONJG/C/NlTTMlCN0 
ERRORS DETECTEDI 
FREE COREl 11393, WORDS 

♦BlNlIFIX,ALL»U8TlIFIXiBIN|F,SRClIFIX/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11385, WORDS 

*BlN|DBLE,ALt,LSTlDeLE*BIMF,8RClOBlE/C/N|TTMtCND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦8lN|REAL,AtLil.8T|REAliBIN|F,SRClREAL/C/N|TTM|CND 
ERRORS DETECTEDI Q 
FREE COREl 11397, WORDS 

*BIN|AIMAG,ALU,LSTlAIMAG«BIN|F,SRC|AIMAG/C/NlTTM|CNO 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlNiCMPtX,Att,lSTlCMPtXfBIN|F,8RClCMPtX/C/NlTTMiCND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

*BlNllNT,ALL,USTlINT«BlNlF,SRClINT/C/NlTTMieND 
ERRORS DETECTEDI 
FREE COREl 11386. WORDS 

♦BIN|AM0D,AlLfUST|AM0D«BlN|Fr8RClAM0D/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11361. WORDS 

♦BlN|DM0D,ALl,LST|DM0D«BIN|F,8RClDM0D/C/N|TTMtCN0 
ERRORS DETECTEDI 
FREE COREl 11361, WORDS 

*BIN|M0D,AIU»LST|M00«BIN|F,8RC|M0D/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11381, WORDS 

♦BlN|MAX0,Al.l#L8T|MAX0iBlN|F,8RC|MAX0/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11385. WORDS 
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*BINIAMIN0,ALU#L8TIAMIN0«BINIF,8RCIAMIN0/C/N|TTMICND 
ERRORS DETECTEDl 
FREE COREl 11357, WORDS 

*BlN|MIN0,AlLrLSTtMIN0«BINlF,8RClMIN0/C/NlTTM|CND 
ERRORS DETECTEOl 
FREE COREl 11366, WORDS 

♦8lNl0MINl,ALL»LSTl0MINl«BINtF,SRClDMINl/C/NlTTMICN0 
ERRORS DETECTEDl 
FREE COREl 11358, WORDS 

♦BlN|81GN,ALt,lSTl8lGN«BINlF,SRC»SIGN/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl 11397. WORDS 

♦ BlMI8IGN,ALt#L8TJISIGN«BINlF#SRCH8IGN/C/NlTTMlCND 
ERRORS DETECTEDl 
FREE COREl 11185, WORDS 

♦BlNlD3IGN,ALL»LSTiDSIGN«BINIFr8RClDSIGN/C/N|TTMlCND 
ERRORS DETECTEDl 
FREE COREl 11397, WORDS 

♦BINlCS0RT,ALl#LSTlCSQRT»BINiF#SRClC80RT/C/NlTTMiCND 
ERRORS DETECTEDl 
FREE COREl U149, WORDS 

♦BIN|SNGL,ALL,L8T|SNGI«BIMF,SRCISNGL/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl U185, WORDS 

*BlN|ENDERR,AUL#LST|ENOERR«BIN|F,SRClENDERR/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl U029, WORDS 

*blNlC0NV5,ALt»LSTiC0NV5«BINlFfSRClC0NV5/C/NlTTMlCND 
ERRORS DETECTEDl 
FREE COREl U371, WORDS 

*BIN|WAIT,ALL#L3T|WAIT«8IMF#SRC|WAIT/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 11298, WORDS 

♦BlNlEOF,ALl.,tSTiE0F«8lNlF,SRClEOF/C/NlTTMlCND 
ERRORS DETECTEDl 
FREE COREl 10808, WORDS 

♦BlN|FNEG,Al,L#L8TlFNEG«ejMF#SRClFNEG/C/N|TTMiCN0 
ERRORS DETECTEDl 
FREE COREl U361, WORDS 

*BINIXCI,ALL»UST|XCI«BIN|F,SRCIXCI/C/NITTMICND 
ERRORS DETECTEDl 
FREE COREl 11133, WORDS 

*8lN|RETD,ALLfLST|RET0"BlNlF,SRClRETD/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 11162, WORDS 

*BlMIFW,ALL,LST|IFw«8lNlF,SRCnFW/C/N|TTMiCND 
ERRORS DETECTEDl 
FREE COREl 10809, WQROS 
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♦8lNlIFR,ALLil8T|IFR«SINlF»SRClIFR/C/NJTTMlCND 
ERRORS DETECTEOI 
FREE COREl 1082J, WORDS 

♦ BXNH8R,AltfL8TlIBRiBINiF,8HClIBR/C/NlTTM|CND 
ERRORS DETECTEOI 

FREE COREl 11166, WORDS 

♦BINIIBW,ALL#IST|I8W«BINIF#8RCIIBW/C/NITTMICN0 
ERRORS DETECTEOI 
FREE COREl 11165, WORDS 

♦BIN|FCHNL,Att,lST|FCHNLiBIN|F,8RC|FCHNL/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl 10817, WORDS 

♦BlNlCMPF,ALUflSTlCMPF«BINlF,8RClCMPF/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11293, WQRDS 

*BINlCMPD,ALl#LSTlCMPD»BIN|F,3RClCMP0/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl 11295, WQROS 

*8lNlINITl0,AUL»LSTlINITI0«BlNlF,8RClINlTlO/C/N|TTMtCNO 
ERRORS OETECTEDI 
FREE COREl 10828, WORDS 

♦BINIUI0,ALL#L8T|UI0»8IN|F,SRCIUI0/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 10688, WORDS 

♦BlN|REWIN0,ALl#L8T|REWIM0«BlN|F,SRC|REwlN0/C/NtTTM|CND 
ERRORS DETECTEOI 
FREE COREl 11017, WORDS 

♦BlN|DUMPLA,AUL,LSTlOUMPtA«8lN|F,SRClDUMPLA/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl 11205, WORDS 

*BlN|CL0SE,ALt,tSTlCLOSE«BINlF,SRClCL08E/C/NlTTMiCNO 
ERRORS OETECTEDI 
FREE COREl 10924, WORDS 

♦BlN|VTRAN,ALU#l8TlVTRAN«BIN|F,SRClVTRAN/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11129, wqrdS 

♦ 8lN|GETFIL,ALLiL.8T|GETFIL.«BlMF,8RClGETFa/C/M|TTM|CND 
ERRORS DETECTEOI 

FREE COREl 10837, WORDS 

♦8lNlE0L,ALL,tST|E0L«SINlF,8RClfc0U/C/NlTTMlCND 
ERRORS DETECTEOI 
FREE COREl 11021, WORDS 

*8IN|CALU,AlL#t.8TlCALli8IN|F,SRClCAL.L/C/N}TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11397, WORDS 

♦BlNIISNtSN,AUL#tSTlISNLSN«8INlF,SRClISNLSN/C/NjTTM|CND 
ERRORS DETECTEOI 
FREE COREl IU64, WORDS 
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*BINnPM0VS,ALL#LSTllPM0V8«BINlF,SRCllPM0VS/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE CORE! 11366, WORDS 

♦ BlNIIA00S,ALL#t8TnADD8«BIN8F,8RClIAD0S/C/NlTTMlCN0 
ERRORS OETECTEDI 
FREE COREl 11373, WORDS 

♦BIN|IPA0DS,ALL#L8T|IPADD8«8INlF,8RClIPAD0S/C/N|TTM|CND 
ERRORS DETECTEOI » 
FREE COREl U377, WORDS 

*BlNlI8UB8,ALLfU8TlISU8S«BIN|FrSRClISUBS/C/NlTTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11373, WORDS 

*BINIIP8UBS,ALL»L8TllP8UB8«BINlF#SRClIPSUBS/C/NlTTMiCND 
ERRORS DETECTEOI 
FREE COREl 11377, WORDS 

*BlNlINCR,ALL#LSTlINCR«BINtF»8RCIlNCR/C/N|TTMiCND 
ERRORS DETECTEOI 
FREE COREl 11377, WORDS 

*8lNlINE6,ALL#L8TllNEG"8IN|F,SRClINEG/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11393, WORDS 

*BlNlTESTS,ALt#L8TITESTS«BlNlFf8RClTESTS/C/NlTTM|CND 
ERRORS DETECTEOI 
FREE COREl 11361, WORDS 

*BlNUCMPS,ALU#t8TlICMPSfBINlF,8RCIICMP8/C/NlTTM|CND 
ERRORS DETECTED! 
FREE COREl 11373, WORDS 

*BlNHPCMPS,ALLiLSTlIPCMPS«BIN|F,8RCIIPCMP8/C/N|TTMlCND 
ERRORS DETECTED! 
FREE CORE! 11377, WORDS 

*BIN!BRAS,ALU»LSTIBRAS«BIN!F#SRCIBRAS/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11362, WORDS 

*BINlNXTl,ALlfU8TlNXTl"BINlF#SRClNXTl/C/N|TTMlCND 
ERRORS DETECTED! 
FREE CORE! 11351, WORDS 

♦BlN|NXT2,ALliL8TlNXT2«BIN|F|SRClNXT2/C/N|TTM|CND 
ERRORS DETECTEIil 
FREE COREl 11351, WORDS 

♦BlN|NXT3,ALL,USTtNXT3iBIN|F,8RClNXT3/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11351, WORDS 

♦BlN|NXT4,ALt»L8T|NXT4«BIN|F,SRClNXT4/C/NlTTM|CND 
ERRORS DETECTED! 
FREE CORE! 11379, WORDS 

♦BIN|AIF,ALL»LST|AIF»8INIF,SRCIAIF/C/NITTM|CND 
ERRORS DETECTED! 
FREE COREl 11398. WORDS 
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♦8lNlFM0VR,ALU#L8TlFM0VR«BlNlF,8RClFM0VR/C/NlTTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11385, WORDS 

♦8INIFMOV1,AI.I#L8TIFMOV1«BIN|F»8RCIFMOV1/C/NITTMICNO 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlN|FMOV2,Atl.ft8TlFMOV2PBINlF,SRClFM0V2/C/NlTTMICNO 
ERRORS DETECTED! SJ 
FREE COREl 11401, WORDS 

♦BIN|FM0V3,AUL»LSTIFM0V3«BINIF»8RCIFM0V3/C/NITTMICND 
ERRORS DETECTEDI 
FREE COREl 11389, WORDS 

♦BINIFM0V4,ALI,ISTIFM0V4»BINIF,SRC|FM0V4/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlNlFM0V6,ALLfU8TlFM0V6«BINlFr8RClFM0V5/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11405, WORDS 

*BINIFM0V6,ALL#18TIFM0V6«BIN|F#SRCIFM0V6/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlN|FM0V7,ALL#USTlFM0V7«BIN|FfSRClFM0V7/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlNlFM0V8,AtL,l8TlFM0V8«BIN|F,SRClFM0V8/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11389, WORDS 

♦BIN|FMOV9,ALL#LSTIFMOV9«BIN|F#SRCIFMOV9/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11365, WORDS 

*BlNiL0ADS,AtL,L8TIL0A0S«BINiF,SRClt0ADS/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11367, WORDS 

♦BlN|DM0VR,ALt»L8TlDM0VR»BINlF,SRCl0M0VR/e/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11393, WORDS 

♦8lN|DM0Vl,ALLiLSTlDM0Vl»BINlF,SRClDM0Vl/C/NlTTM|CN0 
ERRORS DETECTEDI 
FREE COREl 11406, WORDS 

♦BlN|DM0V2,ALU»lSTlDM0V2«BIN|F,SRClDM0V2/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11406, WORDS 

♦8IN|0M0V3,ALL#LSTlDM0V3«BIN|F,SRClDM0V3/C/NlTTMiCMD 
ERRORS DETECTEDI 
FREE COREl 11369, WORDS 

*BlNlDM0V4,ALL,l,STlDM0V4«BIN|F,8RClDM0V4/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 
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*BlN|0M0V5,ALl»L8TlDM0V5«BIN|F,SRClDM0V5/C/NfTTMlCN0 
ERRORS OETECTEDI 
FREE CORE! 11381, WORDS 

♦BlNt0M0V6,ALU#L8Tl0M0V6«BIN|F,SRClDM0V6/C/N|TTMiCND 
ERRORS OETECTEDI 
FREE COREl 11365, WORDS 

♦BlNlDM0V7,ALt»L8Tl0M0V7«BIN|F,SRClDM0V7/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11397, WORDS 

♦BlNaMOVS,ALL#USTltMOVS*BIN|F,SRClLMOVS/C/NiTTMlCND 
ERRORS OETECTEDI 
FREE COREl 11346, WORDS 

♦BlN|BIT0ID,ALL,lSTieiT0ID«BIN|F,8RClBITDID/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11385, WORDS 

*8INaTE8T,ALL,lSTlLTEST»BIN|F,SRClLTEST/C/N|TTMiCND 
ERRORS DETECTED! 
FREE CORE! 11393, WORDS 

♦8lNaN0TS,ALL#LSTltN0T8«BIN|F,SRClLN0TS/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11389, WORDS 

*BINiLCMP8.ALL#L8TaCMPS«BJN|F,SRClLCMPS/C/NiTTMiCND 
ERRORS OETECTEDI 
FREE COREl 11385, WORDS 

*BINaCMPSR,ALLfUSTaCMP8P«6IN|F,8RCaCMPSP/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11393, WORDS 

*BlNaPCMPS,ALta3TaPCMPS«8IN|F,SRCaPCMPS/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE CORE! 11397, WORDS 

*BlN|QVEC,ALL,lSTlQVEC»8IN|F,SRClOVEC/C/NiTTM|CND 
ERRORS OETECTEDI 
FREE COREl 11397, WORDS 

*BlNIQVECP,A|.LfLSTlQVECP»BlN|F,SRClQVECP/C/MlTTMiCND 
ERRORS OETECTEDI 
FREE COREl 11397, WORDS 

♦8IN|QPVEC,AIL»U8TIQPVEC»BIN|F,SRCIQPVEC/C/N|TTMICN0 
ERRORS OETECTEDI 
FREE COREl 11401, WORDS 

*BlN|SU8R,ALt»L8TtSU8R«BlNlF,8RC:SUBR/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11161, WORDS 

♦BINaCMPSI,ALLaSTaCMPSI«BlNlF,SRCaCMPSI/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11401, WORDS 

♦8lNlC0NV6,ALt»t8TlC0NV6«BINlFfSRClC0MV6/C/NlTTMlCN0 
ERRORS DETECTEDl 
FREE COREl 11378, WORDS 
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*B1N I XFF, ALL, LST I XFF»9IN|F,8RClXFF/C/N I TTM I CND 
ERRORS DETECTEDI 
FREE COREl 11129, WORDS 

•SXN|X0D,ALL,L8T|X00«BlN|F,SRClXDD/C/NlTTMiCND 
ERRORS DETECTEDI 
FREE COREl U109, WORDS 

♦BlN|RET8,ALLfLSTlRET8PBIN|F,SRClRETS/C/NlTTM|CN0 
ERRORS DETECTEDI 
FREE COREl UU9, WORDS 

*BlNlASFRET,ALLfL8TlASFRET«BlNlFfSRClASFR|T/C/N|TTMlCND 
ERRORS DETECTEDI 
FREE COREl 11383, WORDS 

♦BlNlRETDSF,ALL#L8TtRETDSF«BlN|F,8RClRET0SF/C/N|TTMiCND 
ERRORS DETECTEDI 
FREE COREl 11170, WORDS 

♦BlNiTCMPLX,ALLfLST|TCMPLX«BIN|F,8RClTCMPLX/C/NiTTM|CND 
ERRORS DETECTEDI 
FREE COREl IU4S, WORDS 

*6INlTRARY,ALLfL8TlTRARV«BINlFf8RClTRARY/C/N|TTMlCN0 
ERRORS DETECTEDI 
FREE COREl 11125, WORDS 

*BlNIFUD,ALLiL8TlFU0«BlNlF#8RClFUD/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11197, WORDS 

♦BlNtIM0VS,ALL#L8TlIMOVS«BINlF#SRClIM0VS/C/NlTTMlCN0 
ERRORS DETECTEDI 
FREE COREl 11333, WORDS 

*BlNlIM0VR,ALL#LSTUM0VR»8INtF,SRClIM0VR/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11389, WORDS 

*BINILM0VR,ALL»L8TILM0VR«BIN|F,SRCILM0VR/C/NITTM|CND 
ERRORS DETECTEDI 
FREE COREl 11397, WORDS 

♦BlNl60T0,ALL#L8TlG0T0iBIN|F,8RClG0T0/C/NtTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11185, WORDS 

♦BlN|PUTREC,ALL#LST|PUTREC«BINlF,SRClPUTR£C/C/NiTTM|CND 

ERRORS DETECTEDI 
FREE COREl 10768, WORDS 

*8lNlRAN,ALL#LST|RAN«BINlF#SRCtRAN/C/NlTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11169, WORDS 

*BlMRANDU,ALL#L8TlRANDU«BINlF,SRClRANDU/C/NtTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11169, WORDS 

*BlNfFIND,ALL,LSTlFIND«8IMF,SRClFIND/C/NtTTM|CND 
ERRORS DETECTEDI 
FREE COREl 10809, WORDS 
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♦SIN|0PEN,All,U8T|0PENiBINiF,8RCl0PEN/C/M|TTM|CND 
ERRORS OETECTEOi 
FREE COREl 10694, WORDS 

*9IN|VCTRAN,ALLiLST|VCTRAN«8INlF,8RC|VCTRAN/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl UM», WORDS 

*BlN|CONVI,ALt#LSTlCONVI»BIN|F,3RClC0NVI/C/NlTTMjCN0 
ERRORS DETECTEDI 
FREE COREl U275, WORDS 

*BlNiC0NVL,Altfl8TlC0NVLiBIN|F,8RClC0NVt/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREl 11368, WORDS 

♦BlN|IOATE,AtL,t8T!lOATE»BlN|F,8RClIDATE/C/NlTTM|CND 
ERRORS DETECTEDI 
FREE COREl 10853, WORDS 

♦BIN|0ATE,AUL,L8TlDATEiBIN|F,SRC|0ATE/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 10993, WORDS 

*BINiSETERR,Al,L#L3T|SETERR«8INiF,SRClSET£RR/C/NiTTM!CN0 
ERRORS DETECTEDI 
FREE COREl 10965, WORDS 

♦BlN|ASSICN,ALL#LST|A3SlGN«8INiF,8RC|AS8IGN/C/N|TTMiCND 
ERRORS DETECTED! 
FREE CORE! J0681, WORDS 

♦BlN|RI0,Alt,L8TiRlO«BIN|F,8RClRIO/C/N|TTMiCND 
ERRORS DETECTED! 
FREE COREl 10709, WORDS 

♦8lN|CLS,ALt,LST|CLS«8IN|F,SRClClS/C/NlTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11033, WORDS 

♦8IN|AMA)(1,ALL,U8T!AMAX1*8IN|F,SRC|AMAX1/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11329, WORDS 

*6IN|4K,SU,LST|4K1BIN|F,8RCI4K/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11406, WORDS 

*8lN|8K,81?rL3Tl8K«8INlF,SRCl8K/C/NlTTM|CN0 
ERRORS DETECTED! 
FREE COREl 11406, WORDS 

♦ 8INI12K,S1:Z,L8T|12K«BIN|F,SRCI12K/C/NITTMICND 
ERRORS DETECTED! 
FREE COREl 11406, W0RD8 

*8INI16K,SU#L8T|16K»BINIF,SRCI16K/C/NITTMICNP 
ERRORS DETECTEDI 
FREE CORE! 11406, WORDS 

♦8lN!20K,8tZ,LST|20KtBINlF,8RC!20K/C/NlTTMlCND 
ERRORS DETECTED! » 
FREE COREl 11406, WORDS 
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♦8lNl24K,SIZfUST|24KiBlNlF,8RCl24K/C/NlTTMlCN0 
ERRORS DETECTEOI 
FREE CORCi 11406, WORDS 

♦BINl28K,8IZ#L8Tl28Ki8INlF,8RCl28K/C/N|TTMiCND 
ERRORS OETECTEOI 9 
FREE COREl U406, WORDS 

*BlNl8IMRT,UNI,L8TlSIMRT«8IN|F,8RClSIMRT/C/NlTTMtCN0 
ERRORS OETECTEOI 
FREE COREl 10766, WORDS 

*BINlP0PR,ALt#L8T|P0PR«BIN|F#8RClP0PR/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11397, WORDS 

*BINICNEG,ALL#LST|CNEG«BINIF,5RCICNEG/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11377, WORDS 

*BlN|C0PY,Al,L,l8T|C0PYfBIN|F,8RClC0PY/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11389, WORDS 

*BlN|GETREC,ALUflST|GETREC«BlNlF,8RClGETREC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 10725, WORDS 

♦BlNlFCALU,ALl»tSTlFCALt»8IN|F,SRCIFCAUL/C/NlTTMiCN0 
ERRORS OETECTEOI 
FREE COREl 11401, WORDS 

♦BlNIPAU8EfALl»LSTlPAUSE«BlNlF#SRCIPAU8E/C/NlTTMiCN0 
ERRORS OETECTEOI 
FREE COREl 11260, WORDS 

*BINl8ACKSP,ALlftST|BACKSP«BINlFiSRClBACKSP/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 10973, WORDS 

*BlN|0BJFMT,ALL»USTia8JFMT«BlN|F,SRCl0BJFMT/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 10558, WORDS 

♦BlNlRWBLK,AtL,tSTlRWBLK«BIN|F»SRClRWBlK/C/N|TTMlCND 
ERRORS DETECTEDI 
FREE COREl 10773, WORDS 

*BlNiCL06,AI,L»LSTlCt0G«BlNlF,SRClCL0G/C/N|TTMtCN0 
ERRORS DETECTEDI 
FREE COREl 11381, WORDS 

*8lNlST0P,ALL#L8Tl8TDPfBlN|F,SRClST0P/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11047, WORDS 

*BlNiEXIT,AUL#tST|EXlT«81M|F,SRClEXIT/C/N|TTMiCN«D 
ERRORS DETECTEDI 
FREE COREl 11395, WORDS 

♦BlN|ENC00E,ALl,l3T|ENCaDE«BINlF,SRClENC0DE/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 10809, WORDS 
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*BlN|OBJEfslC,ALL>UST|OBJ£NC«BlN|F,SRClOBJENC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE CORE! 10826, WORDS 

*BIN|USERE«,ALL»LST|USEREX«8IN|F,8RC|US£REX/C/N|TTM|CND 
ERRORS DETECTEOt 
FREE COREl 10977, WORDS 

♦8INlFI0,ALL#LSTlFl0«BINlF»SRClFIQ/C/NtTTMlCND 
ERRORS DETECTED! 
FREE COREl 10516. WORDS 

*8lNiTESTC,ALt,LSTlTESTC»BINlF#3RClTESTC/C/NiTTMiCND 
ERRORS OETECTEDI » 
FREE COREl 11386, WORDS 

SEOJ 

TIME 
00132139 



5.9.1 Subscripting Modules Assembly 

The FORTRAN library modules used for subscripting purposes are grouped 
into two categories, V2NS and V2S. V2NS modules (Section 5.9.1.1) are 
the normal library modules used to link debugged programs for 
production purposes or when execution time is critical. V2S modules 
(Section 5.9.1.2) constitute a special version of the library 
containing subscript checking to determine whether an array subscript 
reference is within the bounds of the program and are used for 
debugging or running in a Foreground/Background environment. 



5.9.1.1 V2NS OTS Assembly 

Below is an example of the assembly procedures for the V2NS modules 

$J08/RTH/TIME ASSEMBLE V2NS MODULES 
TTYIO 

R PIP 
SRC|F,MAC*SRClFIMT,PRE,0TSWA,PRE,FBL0CK,PRE,ERR0RS,PRE,V20EF,P«E/A 

R MACRO 

*8lNlIVEC,V2N,LSTllVEC,VLN«SRClF,lVEC/C/NtTTM|CND 
ERRORS OETECTEDI » 
FREE COREl 11385, WORDS 

♦BlN|FVEC,V2N,LST|FVEC,VLNiSRC:F#FVEC/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11373. WORDS 

♦BIN|DVEC,V2N,LST|0VEC.VLN«8RCIF,DVEC/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11371, WORDS 

*BlN|LVEC,V2N,LSTllVEC,VLN«SRClF,LVEC/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 113B5, *^ORDS 
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*8lNiIVECP,V2N,L8TtIVECP,VLNi8RClF,IVECP/C/NlTTMlCN0 
ERRORS OETECTEOI fiJ 
FREE CORE! 11385, WORDS 

♦8lNirVECP,V2N,U8TirvECP,VLNfSRClF,FVECP/C/NiTTMtCND 
ERRORS OETECTEOI 
FREE COREl U373, WORDS 

*aiN|DVECP,V2N,U8Tl0VECP.VtN«SRClF,DVECP/C/N|TTMiCN0 
ERRORS OETECTEOI 
FREE COREl 1137i, WORDS 

♦8lNiLVECP,V2N,l.8TltVECP,VLNPSRClF,LVECP/C/NlTTMtCN0 
ERRORS OETECTEOI 
FREE CORE! 11385, WORDS 

♦BlN|FPVEC,V2N,l8TlFPVEC,VlNP8RClF,FPVEC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11381, WORDS 

*BlNiIPVEC,V2N,L8TlIPVEC,VlNt8RC|F,IPVEC/C/NlTTMiCN0 
EKRORS OETECTEOI 
FREE COREl 11393, WORDS 

*BlN|DPVEC,V2N,tSTlDPVEC,VlNiSRC|F,DPVEC/C/NlTTMiCN0 
ERRORS OETECTEOI 
FREE COREl 11383, WORDS 

♦8INaPVEC,V2N,U8TllPVEC,VLN«SRClF,tPVEC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11393, WORDS 

♦BlN|SH0RT,e2N,LST|8H0RT,VLN»8RClF,SH0RT/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 9610, WORDS 

♦BlN|£RR8,V2N,UST|ERRS,VLN»SRClF,ERRS/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 9430, WORDS 

♦BlN|FUD6E,V2N,l8TlFUDGE,VLN«SRClF,FUD6E/C/NlTTM|CND 

ERRORS OETECTEOI 
FREE COREl 11402, WORDS 

• 
$tOj 

TIME 

00140145 



5.9.1.2 V2S OTS Assembly 

Below is an example of the assembly procedures for the V2S modules. 

SJOB/RTll/TIME ASSEMBLE VgS MODULES 
TTYIO 

R PIP 
SRC|F,MAC»SRC|FIMIT,PRE»0T8WA,PRE|FBL0CK,PRE»ERR0RS,PRE|V2SDEF,PRE/A 
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R MACRO 

*8lN|IVEC,V2S,L8T|IVEC,VLSiSRClF,IVEC/C/N|TTM|CN0 
ERRORS OCTECTEOl 
FREE COREl 10941, W0R03 

*BlNlFVEC,V28#L8TlFVEC,VUSiSRClF#FVEC/C/N|TTM|CND 
ERROR$ OETECTEOI 
FREE COREl 11365, WORDS 

♦8lNlDVEC,V2S,l8Tl0VEC,VL8tSRClF,0VEC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11363, WORDS 

♦8lNILVEC,V28,t8TllVEC,VLS"SRCiF,tVEC/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11371, WORDS 

♦8lN|IVECP,V28,l,8TlIVECP,Vt8n8RClF,IVECP/C/N|TTMlCN0 
ERRORS DETECTEDI 
FREE COREl 11371, WORDS 

*BlNiFVECP,V25,L8TlFV£CP,VL8iSRClF,FVECP/C/N|TTMtCND 
ERRORS OETECTEOI 
FREE COREl 11365, WORDS 

♦BlNi0VECP,V2S,lSTlDVECP,VL8«8RClF,0VECP/C/N|TTM|CND 
ERR0R8 OETECTEOI 
FREE COREl 11363, WORDS 

*8lNil.VECP,V28,lSTlLVECP,VLS«8RClF,LVECP/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11371, WORDS 

♦8lN|FPVEC,V2S,lST|FPVEC,VL8»8RClF,FPVEC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11373, WORDS 

♦ BlNiIPVEC,V2S,LSTHPVEC,VL$«SRClF,IPVEC/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREl 11379, WORDS 

♦BlNiDPVEC,V2S,LSTlDPVEC,VLS«'SRClF,0PVEC/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11375, WORDS 

♦BlNiLPVEC,V28,lSTilPVEC,VL3«8RClF,LPVEC/C/NiTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11379, WORDS 

♦BlN|SH0RT,E28,L8TlSH0RT,VLS«8RClF,SH0RT/C/NlTTMiCN0 
ERRORS OETECTEOI 
FREE COREl 9602, WORDS 

*BlN|ERR8,V2S,U8T|ERRS,VLSi3RClF,ERRS/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 9422, WORDS 
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♦BlN|FUDGE,V28,t8TtFUDGE,VlS«SRC»r,FUDGE/C/N|TTM|CN0 

ERRORS OETECTEDI 
FREE COREJ 11398, W0R03 

* 
SEOJ 

TIME 
00(36145 



5.10 ASSEMBLING HARDWARE DEPENDENT FORTRAN OTS MODULES 

Certain OTS library modules are hardware dependent and therefore need 
to be selectively assembled. These modules include bare machine 
(Section 5.10.1), EIS (Section 5.10.2), FIS (Section 5.10.3), EAE 
(Section 5.10.4), and FPU (Section 5.10.5). Refer to the section 
applicable to your hardware configuration. 



5.10.1 Bare Machine OTS Assembly 

The following is an example of the assembly procedures for the 
hardware dependent modules on a machine with none of the optional 
arithmetic hardware extensions. 

$JOB/TIME/RTli 

SRTU 

23144(42 

TTYIO 

R PIP 
BIN|F,MAC»8RC|V2DEF,PRE,FINIT,PHE,0T8WA,PRE,FBL0CK,PRE,ERR0RS,PRE/A 

R MACRO 
*8lNl0n,NHD,lST|0Tl,NHL,«BINjF#SRCl0Tl/C/N|TTMlCN0 

ERR0R8 DETECTEOI 
FREE COREl 10293, W0R08 

*BlNlATAN,NHD#L3TlATAN,NHL«BIN|FfSRClATAN/C/N|TTM|CN0 
ERRORS DETECTEDl 
FREE COREl U276, WORDS 

*8INIXII,NHU,l8TlXII,NHL«BINlF,8RClXn/C/N|TTMlCND 
ERRORS DETECTEDl 
FREE COREl 11133, WORDS 

♦BINIC0NVF,NH0,LSTIC0NVF,NHL«BINIF#8RCIC0NVF/C/N|TTMICND 
ERRORS DETECTEDl 
FREE COREl 11036, WORDS 

♦BlN|C0NV2,NHD,lSTlC0NV2,NHUiBIN|F,8RClC0NV2/C/N|TTM|CND 

ERRORS OETECTEDI 
FREE COREl 11137, WORDS 

♦BlNiCMUL,NH0,lST|CMUU,NHL»8lN|F,8RClCMUL/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 11328, WORDS 
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♦BlN|C0IV,NH0,L8TlC0IV,NHL«BIN|F,SRClCDIV/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11006, WORDS 

♦8IN|DMgL,NHD,t8TtDMUU,NHL«BIN|F,8RClOMUl./C/N|TTM|CMD 
ERRORS OETECTEOI 
FREE COREl 11069, WORDS 

♦BlNtDA0D,NHD,LST|0AD0,NHL«BlN|F,8RCl0A0D/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 10981, WORDS 

*BINI001V,NH0,U8T|D0IV,NHL»81N|F,SRCID0IV/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE CORE! 11077, WORDS 

♦BlNlXOI,NHD#LST|XOI,NHL«BINlF,SRClXDI/C/N|TTM|CNO 
ERRORS OETECTEOI 
FREE COREl 11133, WORDS 

♦BlNlC0NVl,NH0»lSTtC0NVl,NHL«BINlF#8RClC0NVl/C/NlTTMlCND 
ERRORS OETECTEOI 
FREE COREl 11385, WORDS 

♦BlNlC0NV3,NHDa8TlC0NV3,NHL«BlNlF,8RClC0NV3/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11361, WORDS 

*SlNlCAOO,NHO#LSTlCAOD,NHL«BlNlF,SRClCAOD/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11337, WORDS 

*BINIAL06,NHD#I.ST|AU0G,NHL«BIN|F,SRCIAI,0G/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11093, WORDS 

♦8lNl0EXP,NMD,LSTlDEXP,NHL»BlM|F,SRClDEXP/C/N|TTM|CN0 
ERRORS OETECTEOI 
FREE COREl 11053, WORDS 

♦BlNIEXP,NHD#LSTlEXP,NHL»BIN|F#SRCiEXP/C/NlTTMlCND 
ERRORS OETECTEOI 
FREE COREl 11113, WORDS 

♦8lNlOSORT,NHD,L8TlD8QRT,NHt«BlNlF,8RClDSQRT/C/NlTTMlCND 
ERRORS DETECTED! 
FREE COREl 11157, wqroS 

*BlNISIN,NHD»U8T|SlN,NHL«BINlF#SRCi8lN/C/NlTTHlCND 
ERRORS OETECTEOI 
FREE COREl 11312, WORDS 

♦8lN|DSiN,NHDfLST|D3IN,NHL»8lN|F,8RCl08IN/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11272, WORDS 

♦BINIDATAN,NHD#ISTIDATAN,NHL«BINIF,SRCI0ATAN/C/MTTM|CND 
ERRORS DETECTED! 
FREE COREl 11272, WORDS 

*BINIAINT,NH0»I.STIAINT,NHL«8INIF,8RCIAINT/C/N|TTM!CN0 
ERRORS OETECTEOI 
FREE COREl 11367, WORDS 
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♦BIN|0INT,NH0#LSTI0INT,NHI.»8INIF#SRCI0INT/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl U367, WORDS 

♦BlNlAD0A,NH0#L8TlA00A,NHl.»9INlF,8RClA00A/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11347, WORDS 

*BlNl80RT,NH0rlST|8QRT,NHLiBINlF,SRCl80RT/C/N|TTMlCND 
ERRORS DETECTED! 
FREE CORE! U153, WORDS 

*BlNlFMUL.NHDa8T»FMUL.NHL»8lN|F,8RClFMUL/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11121, WORDS 

♦BlNtFOIV,NHO»lST|FDIV,NHl.iBlN|F,SRClFDIV/C/N|TTM|CNO 
ERRORS DETECTED! 
FREE COREl 11097, WORDS 

♦BINIADDM,NHD#L8T|ADDM,NHL«BIN|F,SRCIA0DM/C/N!TTM|CN0 
ERRORS DETECTED! 
FREE COREl 11347, WORDS 

*BlN|AODP,NHO,USTlADDP«NHL«BlNlF,SRClADDP/C/NlTTM|CND 
ERRORS DETECTED! 
FREE COREl 11347, WORDS 

*BlN|DL0G,NHD,U»T!OL0G,NHLi8IN|F,8RClDU0G/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11085, WORDS 

♦BlN|FADD,NHD,LST!FAD0,NHt«BlN|F,8RC|FADD/C/N|TTMtCND 
ERRORS DETECTED! 
FREE COREl 11057, WORDS 

♦8IN|XFI,NHD,LST|XFI,NHL«6IN|F,SRC|XFI/C/N|TTM|CND 
ERRORS OETECTEDI 
FKEE CORE! 11133, WORDS 

♦BINIC0NV4,NHD#U8TIC0NV4,NHI«BIN!F#SRCIC0NV4/C/N!TTM!CND 
ERRORS DETECTED! 
FREE COREl 11185, WORDS 

♦BlNlIMUL,NHDfL8T!lMUt,NHl.«BINlF,SRC!lMUL/C/N!TTMlCND 
ERRORS DETECTED! 
FREE CORE! 11149, WORDS 

♦8lNU0IV,NH0,L8TlIDlV,NHti8lNlF,SRC!lDIV/C/N!TTM!CND 
ERRORS OETECTEDI 
FREE CORE! 11141, WORDS 

$E0J 

TIME 
23154117 
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5.10.2 EIS OTS Assembly 

Below is an example of the assembly procedures for the hardware 
dependent modules on a machine with the EIS hardware option. 

SJOB/TIMg/RTU 

SRTll 

23115157 

TTYIO 

R PIP 

BIN|F,MACtSRC I V80EF, PRE, FINIT,EI3,0TSWA, PRE, FBLOCK, PRE, ERRORS, PRE/A 

R MACRO 

*BlN|0Tl,ei8,i.8T|0Tl,EItiBINiF,SRCl0TI/C/N|TTM|CND 
ERRORS OITECTEDl 
FREE COREl 10269, WORDS 

*BlNtATAN,EI8,L8TlATAN,EIL»BINlF,SRClATAN/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11268, WORDS 

♦BINlXn,EI3,USTlXII,EIU«BINiF,SRCtXII/C/NlTTMICND 
ERRORS DETECTEDl 
FREE COREl llUl, WORDS 

*aiNlC0NVF,EIS,U8TIC0NVF,EIU"BINlF,8RCIC0NVF/C/NlTTMlCND 
ERRORS DETECTEDl 
FREE CORE! 11036, WORDS 

*6IN|C0NV2,EI8,l,STlC0NV2,EIL«BlN|F,SRClC0NV2/C/N|TTMiCN0 
ERRORS DETECTEDl 
FREE COREl 11121, WORDS 

♦BlN|CMUt,EIS,C8T|CMUt,ElU»BIN|F,SRClCMUL/C/N|TTMtCN0 
ERRORS DETECTEDl 
FREE COREl 11320, WORDS 

♦ BI NiCDI V, El S, L8T I CDIV,ElLiBIN IF, SRC I CDIV/C/N I TTM I CND 
ERRORS DETECTEDl 
FREE COREl 11077, WORDS 

♦BlN|DMUL,EXS,t8T|DMUl,EIL»BIN|F,8RC|DMUL/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE CORE! 11077, WORDS 

*BlN|DADD,EIS,UST|OADD,EIL«BIN|F,SRClOADD/C/N|TTMiCNO 
ERRORS DETECTEDl 
FREE COREl 10977, WORDS 

*alNi0DIV,EI8,LSTl00IV,EIL»8INiF,8RClD0IV/C/N|TTMtCN0 
ERRORS DETECTEDl 
FREE COREl 11069, WORDS 

♦8IN|XDI,EI8,13T|X0I,EII,«BIN|F,SRCIXDI/C/N|TTMICND 
ERRORS DETECTEDl 
FREE COREl 11129, WORDS 

*BINIC0NVl,El8,L8TlC0NVl,EIt«BIN|F,5RCIC0NVl/C/NlTTMlCND 
ERRORS DETECTEDl 
FREE COREl 11377, WQRDS 
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*BINIC0NV3,EISfU8TIC0NV3,EIL«BIN»F,SRClC0NV3/C/N|TTMlCN0 
ERRORS D€T€C7eOt 
FREE COREi 11353, WORDS 

♦BIN|CAD0,EI8,LST|CADD.EII«BIN|F,8RCICA0D/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREI 11329, WORDS 

♦BlNUL0G,EI8»L8TlAl0e,EIL«8lNlF#SRCIAt0G/C/N|TTMiCND 
ERRORS OETECTEOl 
FREE COREl 11005, WORDS 

#BlN|DEXP,EI8,L8TtDEXP,EIU«8IN|F,SRClDEXP/C/N|TTMiCND 
ERRORS OETECTEOl 
FREE COREl 11046, WORDS 

*BlNlEXP,EI8,t8T|EXP,EIL«BIN|FiSRClEXP/C/NlTTMICND 
ERRORS DETECTEDI 
FREE COREl 11106, WORDS 

♦BlNl0S0RT,EIS,t8TlD8QRT,EIl,«BINlF,8RClD8QRT/C/NlTTMlCND 
ERRORS DETECTED! 
FREE COREl 11149, WORDS 

*8INISIN,EIS»LSTlSIN,EIL«BINIF#SRClSIN/C/NlTTMICND 
ERRORS OETECTEOl 
FREE COREl 11304, WORDS 

*8lNlDSIN,EISfLSTlDSlN,£a»BlNlF»8RClDSlN/C/NlTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11264, WORDS 

♦BINIDATAN,EIS,USTIDATAN,EIL«8INIF#SRCIDATAN/C/NITTMICND 
ERRORS DETECTEDI 
FREE COREl 11264, WORDS 

♦8IN|AINT,EI8,18T|AINT,EIL«BIN|F,8RCIAINT/C/NITTMJCND 
ERRORS DETECTEDI 
FREE COREl 11367, WORDS 

♦ BlNIDINT,EI8,LSTlDINT,Ea«BINjF,SRClDINT/C/N|TTMiCND 
ERRORS DETECTEDI 
FREE COREl 11367, WORDS 

♦BlN|A0DA,EIS»L8TlADDA,EIL«BINlF,SRClADDA/C/N|TTM|CND 
ERRORS OETECTEOl 
FREE COREl 11339, WORDS 

♦8IN|S0RT,EI8»L8T|SQRT,EIL»BINJF,8RC|S0RT/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11145, WORDS 

♦BIN|FMUL,EI8#lSTlFMUL,EIL«BINiF,SRC|FMUl/C/N!TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11085, WORDS 

♦BlN!FDIV,EIS,LST|FDIV,Ea«8IN!F,8RC!FDlV/C/N!TTM!CND 
ERRORS DETECTED! 
FREE COREl 11081, WORDS 

♦BlN|AD0M.EI8,LSTlAD0M,EIL«8IN!F,SRC!AD0M/C/N!TTM|CND 
ERRORS DETECTEDI 
FREE CORE! 11339, WORDS 
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♦BIN|A00P,EIS,L8T|A00P,E1L«BIN|F,8RCIAD0P/C/N|TTM|CND 
ERRORS OETECTEOI 
FREE COREl 11339, WORDS 

♦BIN|0U0G,EIS,LST|0L06,EIHBIN|F,3RCIDL0G/C/N|TTM|CN0 
ERRORS OETECTEOi 
FREE COREl l\d77, WORDS 

*BIN|FAD0,EISi18TiFAD0,EILpBIN|F,8RC|FA00/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl U049, WORDS 

*BlN|XFI.EI3,UST|XFI,EIL«BINlF,3RClXFI/C/NiTTM|CND 
ERRORS DETECTEOI 
FREE COREl 11125, WORDS 

♦BlNlC0NV4,EIS#lST8C0NV4,EIL»BINlF,8RCIC0NV4/C/NlTTMlCND 
ERRORS OETECTEOI 
FREE COREl 11177, WORDS 

♦BINUMUU,EIS,L8TlIMUL.EIL»BlN|F,SRClIMUL/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11165, WORDS 

♦BlN|IDIV,EIS,L8TlIDIV,EIL»BIMF,SRClI0IV/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11168, WORDS 

* 
SEOJ 

TIME 
23125111 



5.10.3 FIS OTS Assembly 

Below is an example of the assembly procedures for the hardware 
dependent modules on a machine with the FIS hardware option. 

$J08/TIME/RTI1 

SRTU 

23125122 

TTYIO 

R PIP 
8lN|F,MAC»SRC|V2DEF,P«E,FINIT,FI8,0T8WA,PRE,FBL0CK,PREreRR0R3,PRE/A 

R MACRO 

*BIN|0TI,F1S,1,8T|0TI,FIL»BIN|F»SRC|0TI/C/N|TTMICN0 
ERRORS DETECTEOI 
FREE COREl 10261, WORDS 

*8IN|ATAN.FIS»L8T|ATAN,FIL«BIN|F,SRCIATAN/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11264, WORDS 

*8lNlXII,FI8#LST|Xn,FIL«BINlF,3RClXn/C/N|TTMlCN0 
ERRORS DETECTEOI 
FREE COREl 11137, WORDS 
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*BINIC0NVF,FI8#18TIC0NVF,FIU»BINIF#8RCIC0NVF/C/N|TTMICN0 
ERRORS DETECTEOl 
FREE COREl U032, WORDS 

♦BlN|C0NV2,FI8,l.8TlC0NV2,FIUiBIN|F,8RClC0NV2/C/N|TTMtCND 
ERRORS OETECTEDI 
FREE CORfi 1U17, WORDS 

♦ 6IN|CMUt,FI8,l.8TtCMUt,Fa«BIN|F,8RClCMUL/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11316, WORDS 

*BIN|C0IV,FI8,lSTlCDIV,FIU«BINiF,8RClCDIV/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl U073, WORDS 

♦BINiDMUL,FI8,L8T|DHUU,FIL»BIN|F,8RClDMUt/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11073, WORDS 

*BIN|DADD,FIS,UST|0ADD,FU»BIN|F,SRC|DA0D/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 10973, WORDS 

*BlNlOOIV,FIS,LSTlDOIV,FILiBlNlF,SRClDDIV/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11065, WORDS 

♦BlNlXDI,FIS,L8T|XDI,FILf8INlF#SRCiX0I/C/N|TTMICND 
ERRORS OETECTEDI 
FREE COREl 11121, WORDS 

♦BlNlC0NVl,FIS,l8TlC0NVl,FIUiBINlF#8RClC0NVl/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11373, WORDS 

♦BlNiC0NV3,FIS,U8TlC0NV3,Fa«BIN|F,SRClC0NV3/C/NlTTMlCN0 
ERRORS OETECTEDI 
FREE COREl 11349, WORDS 

♦BINlCADD,FI8,lSTlCA0D,FIliBINlF#8RClCAD0/C/NlTTMtCND 
ERRORS OETECTEDI 
FREE COREl 11325, WORDS 

♦BlN|Al0G,FIS,l8TlAU0G,FlLt8IN|F,8RClAL0G/C/N|TTM|CN0 
ERRORS OETECTEDI 
FREE COREl 11081, WORDS 

*BIN|DEXP,FIS,U8TIDEXP,FII«8INIF,8RCI0EXP/C/N|TTM|CND 
ERRORS OETECTEDI 
FREE COREl 11041, WORDS 

♦BlNlEXP,Fl8,L8T|EXP,FIl«BINiFfSRCl£XP/C/N|TTMlCND 
ERRORS OETECTEDI 
FREE COREl 11101, WORDS 

♦BlNlDSQRT,FI8fl8TID8QRT,FR«8INlFrSRClD8QRT/C/NlTTMiCND 
ERRORS OETECTEDI 
FREE COREl 11146, WORDS 

*BINiSlN,FI8,t8T|8IN,FIli8INlF,8RClSIN/C/NiTTMiCN0 
ERRORS OETECTEDI % 
FREE COREl 11300, WORDS 
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•»lNI0«IN,FI8rl3TlD8IN,FRfBINlF,8RCI08IN/C/N|TTMtCND 
ERR0R8 OfTECTIDl 
FREE COREi Uafi0, W0R08 

♦BlNI0ATAN,FI8,t8TlDATAN,FIUiBINlF#8RCi0ATAN/C/NtTTMlCND 
ERRORS OETECTEOI 
FREE COREl 11260, WORDS 

*BINiAINT,FI8#USTlAINT,FILiBIN|Fr8RClAlNT/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11363. WORDS 

*8lN|DINT,FI8#L8TlOINT,FIliBlN|Fr3RCtDlNT/C/NlTTM|CNO 
ERRORS DETECTEDI 
FREE CORE! 11363, WORDS 

♦ BINIAD0A,FIS#1.8T|A00A,FII.»8INIF,SRCIA00A/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11333, WORDS 

*BlNlSQRT,FI8,LSTlSQRT,FIL»8INlF,3RCl8aRT/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl HUB, WORDS 

*BlN|FMUL,FI8iLSTtFMUl,Fa«BlNiF,8RClFMUL/C/N|TTMiCN0 
ERRORS DETECTEDI 
FREE COREl 11165, WORDS 

♦BINIF0IV,FIS,U8T|F0IV,FIL"BIN|F,SRCIFDIV/C/N|TTM|CND 
ERRORS DETECTEOI 
FREE COREl 11168, WORDS 

♦6lNlAODM,FI8,USTlAD0M,FIL»BINlF#8RClADDM/C/NlTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11341, WORDS 

*8lNlA0DP,FI8#L8TlAD0P,FIL«BlNlFf8RClADDP/C/N|TTMlCND 
ERRORS DETECTEDI 
FREE COREl 11341, WORDS 

♦8lN|DL0S,FI8,L8T|DL0G,FlLtBIN|F,8RClDU0Q/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11073, WORDS 

♦BlN|FADD,FIS»LST|FADD,FIU«BIN|F,SRClFADD/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11141, WORDS 

♦BlN|XFI,FISrt8T|XFI,FIL«BIN|F,SRClXFI/C/NtTTMlCND 
ERRORS DETECTEDI 
FREE COREl 11121, WORDS 

♦BINIC0NV4,FT8.LSTIC0NV4,FIL»BIN|F#SRCIC0NV4/C/NITTMICND 
ERRORS DETECTED! 
FREE CORE! 11173, WORDS 

*BlN|lMUL,FISfLSTlIMUL,FIL«BIN|F,SRC!lMUL/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11161, WORDS 
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♦ BlNH0IV,ri8,LSTlIDIV,Fa»BIN|F,8RC|IDIV/C/N|TTM|CN0 

ERRORS OCTECTEOI feJ 
FRE6 COREl lltCl, WORDS 

* 
SEOJ 

TIME 
23134:36 



5.10.4 EAE OTS Assembly 

Below is an example of the assembly procedures for the hardware 
dependent modules on a machine with the EAE hardware option. 

$40B/TIMr/RTll 

$KTU 

23t03l03 

TTYIO 

R PIP 
eINtF,MAC«8RC|V2DEP,PRE#FINlT,EAE#0TSWA,PRE#FBl.0CK,PRE#ERR0R3,PRE/A 

R MACRO 

♦BlN|OTI.EAE,LST|OTl,EAL«BIN|F,SRCfOTI/C/N|TTMiCND 
ERRORS OETECTEDl \d 
FREE COREl 10285, WORDS 

*BlN|ATAN,EAEft8T|ATAN,EAl»BlN|F»SRClATAN/C/N|TTM|CN0 
ERRORS DETECTEOI 
FREE COREl 11272, WORDS 

*BlNl)(n,EAE#LST|XlI,EAl»BlNlF,8RClXn/C/NnTMlCN0 
ERRORS OETECTEDl 
FREE COREl 11129, WORDS 

♦BlNlC0NVF,EAEfLSTICONVF,EAL"BINlF,8RCIC0NVF/C/NlTTMiCN0 
ERRORS OETECTEDl 
FREE COREl 11032, WORDS 

*alNIC0NV2,EAE#tSTIC0NV2,EALiBINlF,SRCIC0NV2/C/NlTTMlCN0 
ERRORS OETECTEDl 
FREE COREl 11117, WORDS 

♦B1N|CMUL,EAE,1,STICMUI,EAL»BIN|F,8RCICMUL/C/N|TTM|CND 
ERRORS OETECTEDl 
FREE CORE! 11324, WORDS 

*BIN|CDIV,EAE,ISTICDIV,EAL«8IN|F,SRCICDIV/C/N|TTM|CN0 
ERRORS OETECTEDl 
FREE COREl 11081, WORDS 

*BlN|DMgi,,EAE,lST|DMUL,EAl«BlN|F,SRClDMUl/C/N|TTM|CNO 

ERRORS OETECTEDl 
FREE COREl 11081. WORDS 

*BlNlDAOD,EAE#lSTlDADO,EAL«BINlF,SRClDADD/C/NlTTM|CND 
ERRORS OETECTEDl 
FREE COREl 10981, WORDS 
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*9INI00IV,EAI|1.8TI00IV,EALPBIN|F,8RCI00IV/C/N|TTMICND 
ERR0R8 OETCCTEDI id 
FREE CORE! 11073, WORDS 

*BIN|X0I,EAE,L9T|XDI,EAL«BIN|F,SRCIX0I/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREt 11129, WORDS 

♦eiNlC0NVl,EAE,LSTlC0NVl,EAl,»BIN5F,SRClC0NVl/C/N|TTM|CND 
ERRORS OETECTEOl 
FREE COREl 11381, WORDS 

*8lNlC0NV3,EAE#L.STlC0NV3,EAL«BIN»F,SRClC0NV3/C/NtTTM|CN0 
ERRORS DCTECTEDI 
FREE COREl 11349, WORDS 

♦BlNlCADD,CAE,LST|CA0D,EAL«8IN|F,8RClCADD/C/NtTTM|CND 
ERRORS DETECTEDI 
FREE COREl 11333, WORDS 

♦BIN|AL0G,EAE#IST|AU0G,EAL«BIN|F,8RCIAL0G/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11089, WORDS 

*BIN|DEXP,EAE#LST|DEXP,EAL«BIN|F,SRCIDEXP/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11049, WORDS 

♦BIN|EXP,EAE,LST|EXP,EAU«BINIF,SRCIEXP/C/N|TTMICND 
ERRORS DETECTEDI 
FREE COREl 11109, WORDS 

*B1NIDSQRT,EAE»USTI0SQRT,EAL»BIMF,SRCI0S«RT/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11153, WORDS 

♦BINI3IN,EAE,IST|SIN,EAU«8IN|F#SRCI3IN/C/N|TTMICND 
ERRORS DETECTEDI 
FREE COREl 11308, WORDS 

♦BlNlDSIN,EAErU8TlDSIN,EAL«BlNlF,SRClDSlN/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11268, WORDS 

*BlNlDATAN,EAE»LSTlOATAN,EAl,«BlNlF,SRClOATAN/C/N|TTM|CNO 
ERRORS DETECTEDI 
FREE COREl 11268, WORDS 

♦BIN|AINT,EAE,IST|AINT,EAL»8IN|F,SRC|AINT/C/N|TTM|CND 
ERRORS OETECTEOl 
FREE COREl 11363, WORDS 

*8IN|DINT,EAE,LST|DINT,EAL«BIN|F,SRCIDINT/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11363, WORDS 

*BlNlAD0A,EAE#L8TlADDA,EAL«8INlF,SRClADDA/C/N|TTM|CND 
ERRORS DETECTEDI 
FREE COREl 11343, WORDS 

*BlNl8QRT,EAE#LSTlSQRT,EAL»8IMF,SRClSQRT/C/N|TTM|CND 
ERRORS DETECTED! 
FREE COREl 11149, WORDS 
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*BlNlFMUl,EAE»L8TlFMUl,EAL»BlNlF,SRClFMUl/C/N|TTM|C^lD 
ERRORS DETECTEOt 
FREE COREl 11077, WORDS 

♦BlNlFDIV,EAE,L6TlFDIV,EAL«BlN|F,8RClF0IV/C/NtTTM|CN0 

ERRORS OETECTEOI » 
FREE COREl 11089, WORDS 

♦BlN|A00M,EAE»LST|AD0M,EAL«BlN|F,8RClADDM/C/N|TTMtCN0 

ERRORS DETECTEDl 
FREE COREi 11343, WORDS 

♦8lNlADDP,EAE»t8TlA00P,EAt«BIN|F,SRClADDP/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 11343, WORDS 

♦8INID10G,EAE#U8T|0U06,EAL«»BIN|F,SRCI0L0G/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl U081. WORDS 

♦8lNlFADD,EAE,l8TlFADD,EAL»BlNlF,SRCtFADD/C/N|TTM|CND 

ERRORS DETECTEDl 
FREE COREl 11053, WORDS 

♦BINIXFI,EAE,U8T|XFI,EAL«BINIF#SRCIXFI/C/NITTMICN0 
ERRORS DETECTEDl 
FREE COREl 11129, WORDS 

♦BINIC0NV4,EAE»18TIC0NV4,EAL"BINIF,SRCIC0NV4/C/NITTM|CND 

ERRORS DETECTEDl 
FREE COREl 11181, WORDS 

♦BlNlIMUL,EAE,L8TlIMUU,eAt«BINlF,8RClIMUL/C/N|TTM|CND 
ERRORS DETECTEDl 
FREE COREl 11157, WORDS 

♦BlNiIDIV,EAE#U8TlI0IV,EAliBlNlF,3RClIDIV/C/NlTTM|CND 

ERRORS DETECTEDl 
FREE COREl 11165, WORDS 

* 
$EOJ 

TIME 
23112115 



5.10.5 FPU OTS Assembly 

Below is an example of the assembly procedures for the hardware 
dependent modules on a machine with the FPU hardware option. 

$JOB/TIME/RTU 

SRTll 

23134149 

TTYIO 

BiNlF, MAC-SRC I V2DEF, PRE, FINIT, FPU, OTSWA. PRE, FBLOCK, PRE, ERRORS, PRE/A 
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R MACRO 

♦8lN|OTI,FPU,l.3Ti0Tl,rPLi8IN|F,SRClOTI/C/N|TTMiCN0 
ERRORS OETECTEOl 
FREE CORIi 10237, WORDS 

♦BlN|ATAN,FPU,L8TfATAN,FPt«SIN|F,8RClATAN/C/N|TTM|CND 
ERR0R8 DETECTEOl 
FREE CORES 11281. WORDS 

♦8INlxn,FPU,L8T|Xn,FPtiBINlF,8RClXlI/C/NiTTMlCN0 
ERRORS DETECTEOl 
FREE CORE! 11133, WORDS 

♦BlNlC0NVF,FPU#USTlC0NVF,FPU»BINiF,8RCiC0NVF/C/NlTTMiCN0 
ERRORS DETECTEOl 
FREE CORE! 11028, WORDS 

*BlNICONV2,FPU#LSTICONV2,FP|,iBINlF#$RClC0NV2/C/NlTTMlCN0 
ERRORS DETECTEOl d 
FREE CORE! U134, WORDS 

*BINICMUL,FPU,USTlCMUL,FPt«BlN|F,8RCICMUl,/C/N|TTMtCN0 
ERRORS DETECTEOl 
FREE CORE! 11328, WORDS 

♦BIN|C0IV,FPU,ISTICDIV,FPI«B1N|F,SRCICDIV/C/N|TTM|CND 
ERRORS DETECTEOl 
FREE CORE! 11101, WORDS 

*BIN|0MUL,FPU,18T}0MUU«FPHBINIF,SRCIDMUI/C/N|TTM|CND 
ERRORS DETECTEOl 
FREE COREl 11149, WORDS 

♦8lNlDADD,FPU,LSTlDAD0,FPL»BIN|F,SRClDADD/C/N|TTM|CN0 
ERRORS DETECTED! 
FREE COREl 11069, WORDS 

*BINIDDIV,FPU,U8T|D0IV,FPL«BIMF,SRCIDDIV/C/N|TTM|CN0 
ERRORS DETECTED! 
FREe COREl 11149, WORDS 

♦BINIX0J,FPU,LST|X0I,FPL«6IN|F,SRCIXD1/C/N|TTM!CND 
ERRORS DETECTEOl 
FREE COREl 11137, WORDS 

*8lNlC0NVl,FPUtL8TIC0NVl,FPL«BINlF,8RClC0NVl/C/NlTTMsCN0 
ERRORS DETECTED! 
FREE COREl 11374, WORDS 

*BlNIC0NV3,FPU,LSTIC0NV3,FPLieiNIF#8RC!C0NV3/C/NlTTM|CND 
ERRORS DETECTEOl 
FREE COREl 11357, WORDS 

*BINICA0D,FPU,LST!CA0D,FPL"BIN!F,SRCICADD/C/N|TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11326, WORDS 

♦8lNlAL06,FPU,USTlAU0G,FPU»BIN|F,8RClAt0G/C/NlTTM|CND 
ERRORS DETECTEOl 
FREE COREl 11129, WORDS 

*BIN|DEXP,FPU#LST|DEXP,FPL*BINIF,SRCI0EXP/C/N|TTM|CND 
ERRORS DETECTEOl 
FREE COREl 11101. WQROS 
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♦BlNiE)(P,FPU,LST|EXP,FPL«BINiF,SRClEXP/C/NlTTMjCND 
ERRORS DETECTED! 
FREE COREl U121. WORDS 

♦BINI0SQRT,FPU,L8TID8QRT,FPL»BINIF,SRCIDSQRT/C/NITTMICND 
ERRORS DETECTED! 
FREE CORE! 1U49, wORDS 

*BINISIN,FPU,L8T|SIN,FPL"BIN!F|SRC1SIN/C/NITTMICN0 
ERRORS DETECTED! k> 
FREE CORE! 11325, WORDS 

♦BIN!D8IN,FPU,L8T!0SIN,FPU«BIN!F,SRC!DSIN/C/N!TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11325, WORDS 

♦ BlN!DATAN,FPUAST!OATAN,FPl«BlN!F,SRC!DATAN/C/N!TTM|CN<D 
ERRORS DETECTED! 
FREE CORE! 11281, WORDS 

♦BIN!AINT,FPU,LST!AINT,FPI»BIN!F,SRC!AINT/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11365, WORDS 

*81N|DINT,FPU,LST!DIKJT,FPL«BIN!F,SRC!DINT/C/N!TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11362, WORDS 

*BlN!ADDA,FPU,L8T!A0DA,FPL«BlN!f-,SRC!ADDA/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11349, WORDS 

*BIN!SQRT,FPU,18T!SQRT,FPL«BIN!F,SRC!SQRT/C/N!TTM|CND 
ERRORS DETECTED! 
FREE CORE! 11149, WORDS 

*BIN!FMUL,FPU,IST!FMUL,FPI«BIN!F,SRC!FMUL/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11165, WORDS 

*BIN!FDIV,FPU,LST!FDIV,FPL«8IN!F,SRC!FDIV/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11161, WORDS 

*BIN!ADDM,FPU,LST!ADDM,FPL«alN!F,SRC!AODH/C/N!TTH!CND 
ERRORS DETECTED! 
FREE CORE! 11349, WQRDS 

♦BIN!ADDP,FPU,IST!A0DP,FPI«8IN!F,SRC!ADDP/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11349, WQRDS 

*BIN10L0G,FPU,UST!DL06,FPL»BIN!F,SRC!D10G/C/N!TTM!CND 
ERRORS DETECTED! 
FREE CORE! 11129, WORDS 

♦BlN|FADO,FPU,lST!FADD,FPL«BIN!F,SRC!FADD/C/N!TTMjCND 
ERRORS DETECTED! 
FREE CORE! IIHI, WORDS 

♦BIN!XFI,FPU,18T!¥FI,FPL»BIN!F,SRC!XFI/C/N!TTH!CN0 
ERRORS DETECTED! 
FREE CORE! 11 137, WORDS 
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*BIN I C0KJV4, FPU. LST I C0NV4,FPU«BIN IF, SRC I C0NV4/C/N I TTM I CND 
ERRORS DETECTEOl 
FREE COREi U169, WORDS 

*BINIIMUL.FPU,L8T|IMUL,FPI»BIN|F,8RC|IMUL/C/N|TTM|CN0 
ERRORS DETECTEDI 
FREE COREI 11157, WORDS 

♦BlNlI0IV,FPU,tSTlI0IV,FPL»8IN|F,SRClI0IV/C/N|TTM|CN0 
ERRORS DETECTEDI 
FREE COREl 11157, WQROS 

* 
SEOJ 

TIME 
23f43l54 



5.10.6 OTS Library Component Building 

This section contains the final OTS library preparation. The FORTRAN 
object modules have been concatenated, using PIP, into larger common 
object modules to simplify the library build process. 

SJOB/RTII/TIME CONCATENATE F4 OTS OBJ'S INTO LARGER FILES 

$RTU 

00140146 

TTYIO 

R PIP 

8INj0TSC0M,0BJ«8lNl*,ALL/B 

BlN|FPU,OBJ»BtNl*,FPU/B 

BIN|Fl8,06J«BIN|*,FlS/8 

BIN|EAE,OBJ«BIN|*,EAF/B 

BINiElS,08J«BIN|#,£lS/B 

BlNjNHD,08J»BIN|*,NH0/B 

BIN|UNI,08J»BIN|*,UNI,*,SIZ/B 

BINjV2S,0BJ«BINlSH0RT,E23,*,V2S/B 

BIN|V2NS,0BJ«BIN|SH0RT,E2N,*,V2N/B 

$E0J 

TIME 
00t43tl2 

Refer to the appropriate section of Chapter 2 for specific library 
build procedures. 

Section 2.2.2 building from DECpack 

Section 2.3.2 building from DECtape 

Section 2.4.2 building from diskette 

Section 2.5.2 building from magtape 

Section 2.6.2 building from cassette 

Section 2.7.2 building from paper tape 
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5.11 ASSEMBLING BASIC/RT-11 

This section provides assembly instructions for BASIC/RT-11; this 
information applies only to those users who received the source 
versions of BASIC/RT-11. A 16K system is required to assemble BASIC. 
The source program of BASIC/RT-11 consists of three source files: 

BASICL.MAC 
BASICH.MAC 
FPMP.MAC 

It is necessary to create the .MAC files BASICR, BASICE, and BASICX 
which consist of only one line of code each. They specify the 
conditionals necessary to assemble BASICL into three object modules: 
BASICR.OBJ, BASICE. OBJ, and BASICX. OBJ. 



1. Create the object modules using EDIT, 
monitor , 



To the running RT-11 



Type: 
Response : 



R EDlT<CR> 



Type: EWBAS t CR , HAC<ALT><ALT> 
Response: * 



Type : 
Response : 



IBASICRb1<CR> 

<alt>e:x<alt><alt> 



Type : 
Response : 



R EDIT<CR> 



Type: 
Response : 

Type: 

Response : 

Type: 
Response : 

Type : 
Response : 

Type : 

Response : 



EWBASICE,MAC<ALT><ALT> 

« 

IBASlCEal<CR> 
<ALT>EX<ALT><ALT> 



R EDlT<CR> 

« 

EWBASICX,MAC<ALT><ALT> 



IBASICXsl<CR> 
<ALT>EX<ALT><ALT> 



2. If any other options are desired, include the conditionals 
for them in these files. For example: 



$N0STR=1 

$L0NGER=1 

$N0VF=1 

$N0P0W=1 

$STKSZ=n 



NO STRINGS 

LONGER ERROR MESSAGES 

NO VIRTUAL MEMORY FILES 

NO POWER-FAIL OPTION 

STACK SIZE IN BYTES (DEFAULT IS 200 

(OCTAL) BYTES) 



NOTE 

BASIC uses part of the user area for its working 
stack. See BASIC/RT-H Release Notes , Section 3.9, 
for further information. 
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If BASIC is to run on an 8K system, the $NOSTR conditional 
must be specified. 

For example, to create a BASIC with no strings, no virtual 
memory files, and a stack size of 300 (octal) bytes, create 
the BASICR, BASICE, and BASICX files using the EDIT program, 
as follows: 

Type: R EDIT<CR> 
Response: • 

Type: EWBAS t CR , MAC<ALT><ALT> 
Response: » 

Type: IBASiCRsl<CR> 

$NOSTRil<CR> 

$NOVrsl<CR> 

$StKSE«300<CR> 

<ALT>EX<ALT><ALT> 
Response: , 

Type: R EDIT<CR> 

Response: # 

Type: EWBASlCE , MAC<ALT><ALT> 
Response: » 

Type: IBAS tCE»}.<CR> 

$NOSTRil<CR> 

$N0VP"1<CR> 

SSTKSZ5300<CR> 

<ALT>EX<ALT><ALT> 
Response: i 

Type: R EOtT<CR> 
Response: * 

Type: EWBASI CX , MAC<aLT><ALT> 
Response: • 

Type: IBaS ICX»1<CR> 

$MOStRsl<CR> 

SNOVr«l<CR> 

$STKSZs300<CR> 

<ALT> EX<ALT><ALT> 
Response: i 

To assemble BASIC, 

Type: R MACRO<CR> 
Response: • 

Type: BASI CR'BAS ICR i BASICL<CR> 
Response: • 

Type: BAS I CEbBAS ICE|BAS ICL<CR> 
Response: # 

Type: BAS ICXsBASICX,BASICL<CR> 
Response: » 
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Type: BASlCHiBAS|CH<CR> 
Response: # 

Type: FPMP«FPMP<CR> 
Response: « 

Type: CTRL C 
♦ C 



The preceding instructions produce five object modules: 

BASICR.OBJ BASIC Root section 

BASICE.OBJ BASIC Edit overlay 

BASICX.OBJ BASIC Execution overlay 

FPMP.OBJ Floating Point Math Package 

BASICH.OBJ BASIC High section, with once-only code 
and optional functions 



5.11.1 Floating Point Math Package 

Assembly of the FPMP source file produces a standard FPMP for BASIC. 
This standard FPMP runs on any PDP-11 but does not make use of special 
arithmetic hardware; it includes all of the routines needed for the 
full complement of BASIC arithmetic functions. A non-standard FPMP 
may be specified, as outlined in Table 5-1. 

1. To assemble the Floating Point Math Package with 
conditionals, it is necessary to use the EDIT program to 
either insert the conditionals in the beginning of the 
FPMP. MAC file or create a new file, FPMPC.MAC which will be 
assembled with FPMP. MAC. For example, to create the FPMP 
with the SIN, COS, and SQR functions and EAE hardware but 
without the ATN function, create the file FPMPC.MAC with EDIT 
as follows: 

Type: R EDiT<CR> 
Response: » 

Type: EWPPMPC ,MAC<ALT><ALT> 
Response: « 

Type: IMIN«1<CR> 

EAE=1<CR> 

CN0J37«1<CR> 

CNDS41«1<CR> 

<ALT>EX<ALT><ALT> 
Response: t 

2. Assemble BASIC with MACRO as follows: 

Type: R MACRO<CR> 
Response: * 

Type: BAS 1 CRsBAS I CR i BASICL<CR> 
Response: « 
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Table 5-1 
FPMP Assembly Parameters 



Parameter 


Default Value 


Description 


MIN 

FPU 
EAE 
MULDIV 


undefined 

undefined 
undefined 
undefined 


Define to eliminate code for BASIC 
functions SIN, COS, ATN, and SQR. 
When linked, the functions are 
listed as undefined references. 
However, when executed by a BASIC 
program, they produce a ?UFN 
(UNDEFINED FUNCTION) error. 

Define to assemble a version for 
the PDP-11/45 FPU hardware. 

Define to assemble for the EAE 
hardware . 

Define to assemble for the 
PDP-11/40 extended instruction set 
(EIS) or the PDP-11/45 processor. 


If MIN is defined, then the following parameters may be specified to 
include the SIN, COS, ATN, and SQR functions, selectively. 


CND$37 
CND$39 
CND$41 


1 
1 
1 


Define (only if MIN is specified) 
to include the code for the SIN and 
COS functions. 

Define (only if MIN is specified) 
to include the code for the ATN 
function. 

Define (only if MIN is specified) 
to include the code for the SQR 
function . 



Type: BAS I CEsBAS I CE , BASI CU<CR> 

Response: » 



Type : 
Response : 

Type: 
response : 

Type: 
Response : 



BAS1CX«BASICX,BASICL<CR> 

FPMPsFPMPC,FPMP<CR> 



CTRL C 



5.12 LINKING BASIC/RT-11 

The five object modules (BASICR, BASICE, BASICX, FPMP, BASICH) may be 
linked with or without an overlay structure. The overlay option has 
the advantage that sections of BASIC that are not required at the same 
time occupy the same core space alternately when they are used; the 
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disadvantage is that BASIC will run somewhat slower and I/O time will 
be spent when switching overlay segments in and out of core. When 
BASIC is linked to run in an 8K system, it must use the overlay option 
and the $NOSTR conditional must be used during assembly. 

1. To link BASIC without overlays. 

Type: R |,INK<CR> 
Response: • 

Type: BAS I Ci BAS] C«BASICR# FPKP,BASI CE| BAS|CX| BASI CH/B M0e<CR> 
Response: | 

NOTE 

The above command string is for a configuration 

that has no devices with vectors above 400. 

User's with 8K whose configurations have 

interrupt vectors above 400 should relink BASIC 

with a bottom address of 500. See BASIC/RT-11 ; 

Release Notes , Section 3.6, for further 

information. 

2. To link BASIC with overlays. 

Type: R LINK<CR> 
Response: * 

Type: BAS8Ki BASSKsBASICR i FPHP/T/Bl 400/C<CR> 
Response: TRANSFER ADDRESS ■ 

NOTE 

The above command string is for a configuration 

that has no devices with vectors above 400. ; 

User's with 8K whose configurations have 

interrupt vectors above 400 should relink BASIC 

with a bottom address of 500. See BASIC/RT-11 

Release Notes , Section 3.6, for further 

information. 

Type: Oe<CR> 
Response: • 

Type: 8AS I CE/0 I 1/C<CR> 
Response: * 

Type: BAS I CX/0 U/C<CR> 
Response: * 

Type: BAS I CH/D I 2<CR> 
Response: ^ 



5.12.1 Linking BASIC/RT-11 with User Functions 

The System Function Table address used by the CALL statement to link 
the user's assembly language routines must be set in the first word of 
the BASICR control section. 
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The source code for the System Function Table and the actual function 
routines must be broken into two separate source files. The source 
file FUNl consists of the System Function Table definition, with this 
general outline: 

F unction Entry Points 

.GLOBL FNl, FN2 
.CSECT BASICR 
.WORD FUNTAB 

.CSECT FUNl 
FUNTAB: (function table entries for FN1,FN2,...) 

The source file FUN2 consists of the code for the function routines, 
with the following general outline: 

.GLOBL FN1,FN2,... 
.CSECT FUN2 



FNl 
FN 2 



(the user function routines) 

To link BASIC with the user functions in a non-overlay 
system, type the following to the running RT-11 monitor: 

Type: R LINK<CR> 
Response: » 

Type: BAS ! CaBAS! CR if PMP, BASICE, BASICX/B I 500/C<CR> 
Response: • 

Type: FUNl , PUM2E , GET ARG3 , BAS 1 CH<CR> 
Response: • 

GETARG is the general argument interface module listed in 
Appendix H of the BASIC/RT-11 Language Reference Manual. 

In an overlay system, there are two possible ways to link 
BASIC with the user functions. 

If the user function routines contain no data that must be 
preserved from one function call to the next, that is, if the 
code for the routines may be refreshed at the beginning of 
each function call, then the routines may be incorporated 
into the execution overlay by using the following commands to 
the Linker : 

Type: BAS ICi BAS I C»BAS ICR|FPKP,FUN1/T/B I 400/C<CR> 
Response: TRANSFER ADDRESS * 



NOTE 

The above command string is for a configuration 
that has no devices with vectors above 400. 
User's with 8K whose configurations have 
interrupt vectors above 400 should relink BASIC 
with a bottom address of 500. See BASIC/RT-11 
Release Notes , Section 3.6, for further 
information. 
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Type: 00<CR> 
Response: » 

Type: BAS ICC/01 1/C<CR> 
Response: «» 

Type: BAS I CX, FUNZCi SETARG3/0 I 1/C<CR> 

Response: » 

Type: BAS ICH/0 I 2<CR> 

In this case, the function routines (in the module FUN2) 
occupy space in the first overlay segment that is normally 
unused, since the Edit overlay segment (BASICE) is about 250 
words longer in the 8K no-string system than the Execution 
overlay segment (BASICX) . These first 250 words of storage 
are free in this case. 

3. If FUN2 may not be read in anew whenever it is used, enter 
the following to the Linker: 

Type: BAS 1 CbB AS I CR i TPHP, FUNl i FUN2/T/BI400/C<CR> 
Response: TRANSFER AOOftESS « 

NOTE 

The above command string is for a configuration 
that has no devices with vectors above 400. 
User's with 8K whose configurations have 
interrupt vectors above 400 should relink BASIC 
with a bottom address of 500. See BASIC/RT-11 
Release Notes , Section 3.6, for further 
information. 

Type: GO<CR> 
Response: * 

Type: BAS I CE/0 ! 1/C<CR> 
Response: * 

Type: BAS ICXC , GETARG3/0I 1/C<CR> 
Response: « 

Type: BAS ICH/0 I 2<CR> 

Three additional object modules (FPMP.FPU, FPMP.EAE, FPMP.EIS) allow 
BASIC/RT-11 to be linked for special arithmetic hardware. 

Optional Hardware Replace FPMP.OBJ with 

EAE hardware FPMP.EAE 

PDP-11/40 extended FPMP.EIS 
processor or PDP-11/45 
processor 

PDP-11/45 FPU FPMP.FPU 

hardware 
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A.l RKll DECPACK BOOTSTRAP LOADER 

1. Deposit the basic RKll disk bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position. ) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents for Table A-1 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step c until all the instructions have been 
deposited . 

2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table A-1. 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. Set the starting address, 001000, in the Switch Register as 
in Step la above, then press the LOAD ADDR switch. 

4. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch. 
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Table A-1 
RKll Bootstrap Loader 



Location 



001000 



001002 



001004 



001006 



001010 



001012 



001014 



001016 



001020 



Contents 



012700 



177406 



012710 



177400 



012740 



000005 



105710 



100376 



005007 



Like This 



Set switches 12, 10, 8, 1, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15 through 8, 2, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 12, 10, 8, through 
6, and 3 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 15 through 8 to 

the up (1) position. Set all 

others to the down (0) 
position . 

Set switches 12, 10, and 8 
through 5 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 2 and to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 15, 11, 9 through 
6, and 3 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 15 and 7 through 1 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, and 2 

through to the up (1) 

position. Set all others to 
the down (0) position. 



^ • 2 TCll DECTAPE BOOTSTRAP LOADER 

1. Deposit the basic DECtape bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position. 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table A-2 in the Switch 
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Register and lift the DEP switch. 

d. Repeat Step c until all the instructions have been 
deposited . 



Table A-2 
TCll Bootstrap Loader 



Location 


Contents 


Like This 


001000 


012700 


Set switches 12, 10, 8, 1, and 
6 to the up (1) position. Set 
all others to the down (0) 
position. 


001002 


177344 


Set switches 15 through 9, 1, 
6, 5, and 2 to the up (1) 
position. Set all others to 
the down (0) position. 


001004 


012710 


Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 


001006 


177400 


Set switches 15 through 8 to 
the up (1) position. Set all 
others to the down (0) 
position. 


001010 


012740 


Set switches 12, 10, 8, 7, 6, 
and 5 to the up (1) position. 
Set all others to the down (0) 
position. 


001012 


004002 


Set switches 11 and 1 to the up 
(1) position. Set all others 
to the down (0) position. 


001014 


005710 


Set switches 11, 9, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 


001016 


100376 


Set switches 15, and 7 through 
1 to the up (1) position. Set 
all others to the down (0) 
position. 


001020 


012710 


Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 


001022 


000003 


Set switches 1 and to the up 
(1) position. Set all others 
to the down (0) position. 



(continued on next page; 
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Table A-2 (Cont.) 
TCll Bootstrap Loader 



Location 


Contents 


Like This 


001024 


105710 


Set switches 15, 11, 9, 8, 1, 
e, and 3 to the up (1) 
position. Set all others to 
the down (0) position,. 


001026 


100376 


Set switches 15, and 7 through 
1 to the up (1) position. Set 
all others to the down (0) 
position. 


001030 


012710 


Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 


001032 


000005 


Set switches 2 and to the up 
(1) position. Set all others 
to the down (0) position. 


001034 


105710 


Set switches 15, 11, 9, 8, 7, 
6, and 3 to the up (1) 
position. Set all others to 
the down (0) position. 


001036 


100376 


Set switches 15 and 7 through 1 
to the up (1) position. Set 
all others to the down (0) 
position. 


001040 


005007 


Set switches 11, 9, 2, 1, and 
to the up (1) position. Set 
all others to the down (0) 
position. 



Verify that the bootstrap program has been deposited properly 
as follows: 

a» Set the starting address in the Switch Register as in 
Step la above. 

b. Press the LOAD ADDR switch. 

c« Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d ., Compare the number in the Data Register with the value in 
Table A-2. 

e.. If they are the same, repeat Step 2c until all words have 
been examined. 

f., If not the same, repeat Step 1. 

Set the starting address 001000 in the Switch Register as in 
Step la above, then press the LOAD ADDR switch. 

Set the ENABLE/HALT switch to ENABLE, then press the START 
switch . 
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A. 3 RXll/RXOl DISKETTE BOOTSTRAP LOADER 

1. If the computer is a pDP-llV/03, perform the followinq; 
if the computer is a PDP-11/03 or LSI-11, see the LSI-11, 
PDP-11/03 User's Manual (EK-LSIll-TM-002) ; otherwise, go to 
Step 2. 

a. Put all three switches in the up position. 

b. Move the DC ON/OFF switch down and up. 

c. Response: $ 
Type: DX<CR> 

The bootstrapping procedure is complete. 

2. Deposit the basic diskette bootstrap loader into memory as 
follows : 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position. ) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table A-3 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step 2c until all the instructions have been 
deposited . 



Table A-3 
RXll Bootstrap Loader 



Location 


Contents 


Like This 


001000 


012702 


Set switches 12, 10, 8, 7, 6, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position . 


001002 


1002n7 


Set switches 15, 7, 2, 1, and 




(n=4 for 


to the up (1) position and all 




unit and 


others to the down (0) posi- 




n=6 for 


tion. For unit 0, set switch 




unit 1) 


5 to the up (1) position; for 
unit 1, set switches 5 and 4 to 
the up (1) position. 


001004 


012701 


Set switches 12, 10, 8, 7, 6, 
and to the up (1) position. 
Set all others to the down (0) 
position. 



(continued on next page) 
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Table A-3 (Cont.) 
RXll Bootstrap Loader 



Location 



Contents 



Like This 



001006 



001010 



001012 



001014 



001016 



001020 



001022 



001024 



001026 



001030 



001032 



001034 



177170 



130211 



001776 



112703 



000007 



010100 



010220 



000402 



012710 



000001 



006203 



103402 



Set switches 15 through 9, and 

6 through 3 to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 15, 13, 12, 7, 3, 
and to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 9 through 1 to the 
up (1) position. Set all 
others to the down (0) 
position. 

Set switches 15, 12, 10, 8, 7, 

6, 1, and to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 2, 1, and to the 

up (1) position. Set all 

others to the down (0) 
position. 

Set switches 12 and 6 to the up 
(1) position. Set all others 
to the down (1) position. 

Set switches 12, 7, and 4 to 

the up (1) position. Set all 

others to the down (0) 
position. 

Set switches 8 and 1 to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switch to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 11, 10, 7, 1, and 

to the up (1) position. Set 
all others to the down (0) 
position. 

Set switches 15, 10, 9, 8, and 

1 to the up (1) position. Set 
all others to the down (0) 
position. 



(continued on next page) 
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Table A^3 (Cont.) 
RXll Bootstrap Loader 



Location 


Contents 


Like This 


001036 


112711 


Set switches 15, 12, 10 , 8, 7, 
6, 3, and to the up (1) 
position. Set all others to 
the down (0) position. 


001040 


111023 


Set switches 15, 12, 9, 4, 1, 
and to the up (1) position. 
Set all others to the down (0) 
position. 


001042 


030211 


Set switches 13, 12, 7, 3, and 
to the up (1) position. Set 
all others to the down (0) 
position. 


001044 


001776 


Set switches 9 through 1 to the 
up (1) position. Set all 
others to the down (0) 
position. 


001046 


100756 


Set switches 15, 8, 7, 6, 5, 
and 3, 2, and 1 to the up (1) 
position. Set all others to 
the down (0) position. 


001050 


103766 


Set switches 15, 10 through 4, 
2, and 1 to the up (1) 
position. Set all others to 
the down (0) position. 


001052 


105711 


Set switches 15, 11, 9 through 
6, 3, and to the up position. 
Set all others to the down (0) 
position. 


001054 


100771 


Set switches 15, 8 through 3, 
and to the up (1) position. 
Set all others to the down (0) 
position. 


001056 


005000 


Set switches 11 and 9 to the up 
(1) position. Set all others 
to the down (0) position. 


001060 


022710 


Set switches 13, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
postion. 


001062 


000240 


Set switches 7 and 5 to the up 
(1) position. Set all others 
to the down (0) position. 


001064 


001347 


Set switches 9, 7, 6, 5, 2, 1, 
and to the up (1) position. 
Set all others to the down (0) 
position . 



(continued on next page) 
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Table A-3 (Cont.) 
RXll Bootstrap Loader 



Location 


Contents 


Like 


This 


001066 


122702 


Set switches 15, 13, 10, 8, 7, 
6, and 1 to the up (1) 
position. Set all others to 
the down (0) position. 


001070 


000247 


Set switches 
to the up 
all others 
position. 


7, 5, 2, 1, and 
(1) position. Set 
to the down (0) 


001072 


005500 


Set switches 
the up (1) 
others to 
position. 


11, 9, 8, and 6 to 

position,. Set all 

the down (0) 


001074 


005007 


Set switches 
to the up 
all others 
position. 


11, 9, 2, 1, and 
(1) position. Set 
to the down (0) 



Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step 2a above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table A-3. 

e. If they are the same, repeat Step 3c until all words have 
been examined. 

f. If not the same, repeat Step 2. 

Set the starting address 001000 in the Switch Register as in 
Step 2a above, then press the LOAD ADDR switch. 

Set the ENABLE/HALT switch to ENABLE, then press the START 
switch . 



A . 4 MAGTAPE BOOTSTRAP LOADERS 

1. Deposit the basic magtape bootstrap into memory as follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 010000, in the Switch Register. (Set switch 12 
to the up (1) position and all others to the down (0) 
position . ) 
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b. 
c. 

d. 



Press the LOAD ADDR switch. 

Set the proper contents for TJU16 magtape (Table A-4) or 
for TMll magtape (Table A-5) in the Switch Register and 
lift the DEP switch. 



Repeat Step c 
deposited. 



until all the instructions have been 



Table A-4 
TJU16 Bootstrap Loader 



Location 


Contents 


Like This 


010000 


012700 


Set switches 12, 10, 8, 7, and 
6 to the up (1) position. Set 
all others to the down (0) 
position. 


010002 


172440 


Set switches 15 through 12, 10, 
8, and 5 to the up (1) 
position. Set all others to 
the down (0) position. 


010004 


012710 


Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 


010006 


000021 


Set switches 4 and to the up 
(1) position. Set all others 
to the down (0) position. 


010010 


012760 


Set switches 12, 10, and 8 
through 4 to the up (1) 
position. Set all others to 
the down (0) position. 


010012 


001300 


Set switches 9, 7, and 6 to the 
up (1) position. Set all 
others to the down (0) 
position. 


010014 


000032 


Set switches 4, 3, and 1 to the 
up (1) position. Set all 
others to the down (0) 
position . 


010016 


012760 


Set switches 12, 10, and 8 
through 4 to the up (1) 
position. Set all others to 
the down (0) position. 


010020 


177777 


Set all switches to the up (1) 
position. 


010022 


000006 


Set switches 2 and 1 to the up 
(1) position. Set all others 
to the down (0) position. 



(continued on next page) 
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Table A-4 (Cont.) 
TJU16 Bootstrap Loader 



Location 



Contents 



Like This 



010024 



010026 



010030 



010032 



010034 



010036 



012720 



000031 



105760 



000010 



100375 



012710 



Set switches 12, 10, 8, 7, 6, 
and 4 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 4, 3, and to the 
up (1) position. Set all 
others to the down (0) 
position. 

Set switches 15, 11, and 9 
through 4 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switch 3 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 15, 7 through 2, 
and to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 







position. 


010040 


177000 


Set switches 15 through 9 to 
the up (1) position. Set all 
others to the down (0) 
position. 


010042 


012740 


Set switches 12, 10, and 8 
through 5 to the up (1) 
position. Set all others to 
the down (0) position. 


010044 


000071 


Set switches 5, 4, 3, and to 
the up (1) position. Set all 
others to the down (0) 
position. 


010046 


032710 


Set switches 13, 12, 10, 8, 7, 
6, and 3 to the up (1) 
position. Set all others to 
the down (0) position. 


010050 


100200 


Set switches 15 and 7 to the up 
(1) position. Set all others 
to the down (0) position. 


010052 


001775 


Set switches 9 through 2 and 
to the up (1) position. Set 
all others to the down (0) 
position. 



(continued on next page) 
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Table A-4 (Cont.) 
TJ016 Bootstrap Loader 



Location 



Contents 



Like This 



010054 



010056 



010060 



010062 



010064 



010066 



010070 



010072 



010074 



100007 



022760 



001000 



000014 



001403 



000005 



000167 



177704 



005007 



Set switches 15, 2, 1, and to 
the up (1) position. Set all 
others to the down (0) 
position. 

Set switches 13, 10, and 8 
through 4 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switch 9 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 3 and 2 to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 9, 8, 1, and to 

the up (1) position. Set all 

others to the down (0) 
position. 

Set switches 2 and to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 6, 5, 4, 2, 1, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15 through 6 and 2 

to tb-e up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, 2, 1, and 

to the up (1) position. Set 

all others to the down (0) 
position. 
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Table A-5 
TMll Bootstrap Loader 



Location 



010000 



010002 



010004 



010006 



010010 



010012 



010014 



010016 



010020 



010022 



010024 



Contents 



Like This 



012700 Set switches 12, 10, 8, 1, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

172524 Set switches 15 through 12, 10, 

8, 6, 4, and 2 to the up (1) 

position. Set all others to 
the down (0) position. 

005310 Set switches 11, 9, 7, 6, and 3 
to the up (1) position. Set 
all others to the down (0) 
position. 

012740 Set switches 12, 10, and 8 
through 5 to the up (1) 
position. Set all others to 
the down (0) position. 

060011 Set switches 14, 13, 3, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

105710 Set switches 15, 11, 9, 8, 7, 

6, and 3 to the up (1) 

position. Set all others to 
the down (0) position. 

100376 Set switches 15 and 7 through 1 

to the up (1) position. Set 

all others to the down (0) 
position. 

005710 Set switches 11, 9, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

100767 Set switches 15, 8 through 4, 

2, 1, and to the up (1) 

position. Set all others to 
the down (0) position. 

012710 Set switches 12, 10, 8, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

060003 Set switches 14, 13, 1, and 
to the up (1) position. Set 
all others to the down (0) 
position. 



(continued on next page) 
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Table A-5 (Cont.) 
TMll Bootstrap Loader 



Location 



010026 



010030 



010032 



010034 



010036 



Contents 



105710 



100376 



005710 



100777 



005007 



Like This 



Set switches 15, 11, 9, 8, 1, 

6, and 3 to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 15 and 7 through 1 
to the up (1) position. Set 
all others to the down (0) 
position. 

Set switches 11, 9, 8, 1, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 15 and 8 through 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, 2, 1, and 

to the up (1) position. Set 

all others to the down (0) 
position. 



2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address, 010000, in the Switch Register 
as in Step la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
the appropriate table (A-4 or A-5) . 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. If TMll magtape is being used, ensure that the magtape is 
positioned at the load point; if it is not, manually rewind 
the magtape. 

4. Set the starting address, 010000, in the Switch Register as 
in Step la above, then press the LOAD ADDR switch. 

5. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch . 
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^ • 5 TAll CASSETTE BOOTSTRAP LOADER 

Two cassette bootstraps are available: CBOOT (Table A-6) is the 
standard version, QCBOOT (Table A-7) is a shorter version that may 
optionally be loaded. QCBOOT does not provide some of the error 
checking and handling that the longer CBOOT does, but it allows a 
faster means of manually booting the system. 

1. Deposit the cassette software bootstrap into memory as 
follows: 



a. 

b. 
c. 



Set the first address, 001000, in the Switch Register. 
(Set switch 9 to the up (1) position and all others to 
the down (0) position.) 

Press the LOAD ADDR switch. 

Set the proper contents for CBOOT (Table A~6) or QCBOOT 
(Table A-7) in the Switch Register and lift the DEP 
switch. 



d. Repeat Step c until all values have been deposited. 



Table A-6 
TAll CBOOT Bootstrap Loader 



Location 



001000 



001002 



001004 



001006 



001010 



001012 



Contents 



012700 



177500 



005010 



010701 



062701 



000052 



Like This 



Set switches 12, 10, 8, 7, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15 through 8, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, and 3 to 

the up (1) position. Set all 

others to the down (0) 
position. 

Set switches 12, 8, 7, 6, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 14, 13, 10, 8, 7, 

6, and to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 5, 3, and 1 to the 

up (1) position. Set all 

others to the down (0) 
position. 



(continued on next page) 
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Table A-6 (Cont.) 
TAll CBOOT Bootstrap Loader 



Location 



001014 



001016 



001020 



001022 



001024 



001026 



001030 



001032 



001034 



001036 



001040 



Contents 



012702 



000375 



112103 



112110 



100413 



130310 



001776 



105202 



100772 



116012 



000002 



Like This 



Set switches 12, 10, 8, 1, 6, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 7 through 2 and 
to the up position. Set all 
others to the down (0) 
position. 

Set switches 15, 12, 10, 6, 1, 
and to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 15, 12, 10, 6, and 

3 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 8, 3, 1, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 13, 12, 7, 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 9 through 1 in the 

up (1) position. Set all 

others in the down (0) 
position. 

Set switches 15, 11, 9, 7, and 

1 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 8 through 3, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 15, 12, 11, 10, 3, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switch 1 to the up (1) 
position. Set all others to 
the down (0) position. 



(continued on next page) 
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Table A-6 (Cont.) 
TAll CBOOT Bootstrap Loader 



Location 



Contents 



Like This 



001042 

001044 
001046 

001050 
001052 

001054 

001056 

001060 

001062 

001064 

001066 



L 



120337 

000000 
001767 

000000 
000755 

005710 

100774 

005007 

017640 

002415 

112024 



Set switches 15, 13, 7, 6, and 

4 through to the up (1) 

position. Set all others to 
the down (0) position. 

Set all switches to the down 
(0) position. 

Set switches 9 through 4, and 2 
through to the up (1) 
position. Set all others to 
the down (0) position. 

Set all switches to the down 
(0) position. 

Set switches 8 through 5, 3, 2, 
and to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 11, 9 through 6, 
and 3 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 15, and 8 through 

2 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, and 2 

through to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 12 through 7 and 5 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 10, 8, 3, 2, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 12, 10, 4, and 

2 to the up (1) position. Set 

all others to the down (0) 
position . 
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Table A-7 
TAll QCBOOT Bootstrap Loader 



Location 



Contents 



Like This 



001000 



001002 



001004 



001006 



001010 



001012 



001014 



001016 



001020 



001022 



001024 



012700 



177500 



005010 



010701 



062701 



000034 



112102 



112110 



032710 



100240 



001775 



Set switches 12, 10, 8, 1, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15 through 8, and 

6 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, and 3 to 

the up (1) position. Set all 

others to the down (0) 
position. 

Set switches 12, 8, 7, 6, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 14, 13, 10, 8, 7, 

6, and to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 4, 3, and 2 to the 

up (1) position. Set all 

others to the down (0) 
position. 

Set switches 15, 12, 10, 6, and 

1 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 12, 10, 6, and 

3 to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 13, 12, 10, 8, 7, 

6, and 3 to the up (1) 

position. Set all others to 
the down (0) position. 

Set switches 15, 7, and 5 to 

the up (1) position. Set all 

others to the down (0) 
position. 

Set switches 9 through 2 and 

to the up (1) position. Set 

all others to the down (0) 
position. 



(continued on next page) 
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Table A-7 (Cont.) 
TAll QCBOOT Bootstrap Loader 



Location 



Contents 



Like This 



001026 



001030 



001032 



001034 



001036 



001040 



001042 



001044 



001046 



100001 



005007 



005202 



100770 



116012 



000002 



000766 



017775 



002415 



Set switches 15 and to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 11, 9, 2, 1, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 11, 9, 1, and 1 to 
the up (1) position. Set all 
others to the down (0) 
position. 

Set switches 15 and 8 through 3 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 12, 11, 10, 3, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 

Set switch 1 to the up (1) 
position. Set all others to 
the down (0) position. 

Set switches 8 through 4, 2, 

and 1 to the up (1) position. 

Set all others to the down (0) 
position. 

Set switches 12 through 2, and 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 10, 8, 3, 2, and 
to the up (1) position. Set 
all others to the down (0) 
position. 



2. Verify that the bootstrap is properly in memory as follows: 

a. Set the first address in the Switch Register as in Step 
la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
the appropriate table (A-6 or A-7) . 

e. If they are the same, repeat Step 2c until all words have 
been examined. 
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f. If not the same, repeat Step 1. 

3. Set the starting address in the Switch Register as in Step la 
above. 

4. Press the LOAD ADDR switch. 

5. Press the rewind button on the cassette drives. 

6. Press the START switch. 



A. 6 PCll PAPER TAPE BOOTSTRAP LOADER 
1. Checking the Bootstrap Loader 

a. Set the ENABLE/HALT switch to HALT to stop any previous 
program that may be running. 

b. Set the ENABLE/HALT switch to ENABLE. 

c. Set the first address, 37744, in the Switch Register. 
(Set switches 13 through 5 and switch 2 to the up (1) 

position; set all other switches to the down (0) 
position.) 

d. Press the LOAD ADDR switch. 

e. Press the EXAM switch. The data is displayed in the Data 
Register . 

f. Compare the data displayed to the value given in Table 
A-8. 

g. If they are the same, repeats Steps e through f until the 
entire Bootstrap Loader has been checked. If they are 
not the same, go to Step 2 and enter the loader 
correctly. If all locations are the same as in Table 
A-8, the Bootstrap Loader is correctly in memory and Step 
2 can be bypassed. 

2. Deposit the Bootstrap Loader into memory as follows: 

a. Set the first address, 37744, in the Switch Register as 
in Step Ic above. 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table A-8 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step 2c until all the instructions have been 
deposited. 
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Table A-8 
Paper Tape Bootstrap Loader 



Location 


Contents 


Like This 


37744 


016701 


Set switches 12, 11, 10, 8, 7, 
6, and to the up (1) 
position. Set all others to 
the down (0) position. 


37746 


000026 


Set switches 4, 2, and 1 to the 
up (1) position. Set all 
others to the down (0) 
position. 


37750 


012702 


Set switches 12, 10, 8, 7, 6, 
and 1 to the up (1) position. 
Set all others to the down (0) 
position. 


37752 


000352 


Set switches 7, 6, 5, 3, and 1 
to the up (1) position. Set 
all others to the down (0) 
position. 


37754 


005211 


Set switches 11, 9, 7, 3, and 
to the up (1) position. Set 
all others to the down (0) 
position. 


37756 


105711 


Set switches 15, 11, 9, 8, 7, 
6, 3, and to the up (1) 
position. Set all others to 
the down (0) position. 


37760 


100376 


Set switches 15 and 7 through 1 
to the up (1) position. Set 
all others to the down (0) 
position. 


37762 


116162 


Set switches 15, 12, 11, 10, 6, 
5, 4, and 1 to the up (1) 
position. Set all others to 
the down (0) position. 


37764 


000002 


Set switch 1 to the up (1) 
position. Set all others to 
the down (0) position. 


37766 


037400 


Set switches 13 through 8 to 
the up (1) position. Set all 
others to the down (0) 
position. 


37770 


005267 


Set switches 11, 9, 7, 5, 4, 2, 
1, and to the up (1) 
position. Set all others to 
the down (0) position. 



(continued on next page) 
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Table A-8 (Cont.) 
Paper Tape Bootstrap Loader 



Location 


Contents 


Like This 


37772 


177756 


Set switches 15 through 5, 3, 
2, and 1 to the up (1) 
position. Set all others to 
the down (0) position. 


37774 


000765 


Set switches 8 through ^, 2, 
and to the up (1) position. 
Set all others to the down (0) 
position. 


37776 


177550 


Set switches 15 through 8, 6, 
5, and 3 to the up (1) 
position. Set all others to 
the down (0) position. 



Repeat Step 1 to verify that the Bootstrap Loader has been 
correctly deposited. 
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APPENDIX B 
FORMATTING THE RK05 DISK 



The following instructions detail the procedure for formatting the 
RK05 DECpack disk for use on the RKll. 

1. Mount the disk to be formatted in Unit 0. The following 
formatting procedure will work only on Unit 0. 

2. Set the ENABLE/HALT switch to HALT to stop any previous 
program which may be running. 

3. Deposit the formatting program into memory as follows: 

a. Set the first address, 001000, in the Switch Register. 
(Set switch 9 to the up (1) position; set all others to 
the down (0) position.) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table B-1 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step c until all the values have been deposited. 

4. Verify that the formatting program is properly in memory as 
follows : 

a. Set the starting address in the Switch Register as in 
Step 3a above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table B-1. 

e. If they are the same, repeat Step 4c until all words have 
been examined. 

f. If they are not the same, repeat from Step 1. 

5. Set the starting address in the Switch Register as in Step 3a 
above, then press the LOAD ADDR switch. 

6. Set the ENABLE/HALT switch to ENABLE. 
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7. 



FORMATTING THE RK05 DISK 



Verify that the disk mounted in Unit 
formatted. If so, WRITE ENABLE Unit 0. 



is the 



one 



to be 



Press the START switch. Let the program execute for 60 
seconds, then set the ENABLE/HALT switch to HALT to stop the 
program. 

The disk is now formatted and ready for use. 



Table B-1 
RK05 Disk Formatting Program 



Location 



001000 



001002 



001004 



001006 



001010 



001012 



001014 



001016 



Contents 



012737 



006003 



177404 



105737 



177404 



100375 



000137 



001000 



Like This 



Set switches 12, 10, 8, 7, 6, 

and 4 through to the up (1) 

position Set all others to the 
down (0) position. . 

Set switches 11, 10, 1, and 
to the up (1) position. Set 
all others to the down (0) 
position. 

Set switches 15 through 8 and 2 
to the up (1) position. Set 
all others to the down (0) 
position. 

Set switches 15, 11, 9 through 
6, and 4 through to the up 
(1) position. Set all others 
to the down (0) position. 

Set switches 15 through 8 and 2 

to the up (1) position. Set 

all others to the down (0) 
position. 

Set switches 15, 7 through 2, 
and to the up (1) position. 
Set all others to the down (0) 
position. 

Set switches 6 and 4 through 
to the up (1) position. Set 
all others to the down (0) 
position. 

Set switch 9 to the up (1) 
position. Set all others to 
the down (0) position. 
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INDEX 



Altering magtape density, 

TJU16 magtape, 4-18 

TMll, 4-17 
ASEMBL, 

assembling, 5-6 

linking, 5-6 
Assembling, 

ASEMBL, 5-6 

BASIC/RT-11, 5-48 

BATCH, 5-9 

CREF, 5-6 

DUMP, 5-9 

EDIT, 5-5 

EXPAND, 5-6 

FILEX, 5-8 

FORTRAN, 5-18 

LIBR, 5-7 

LINK, 5-7 

MACRO, 5-5 

MBUILD, 5-17 

ODT, 5-9 

PATCH, 5-9 

PATCHO, 5-9 

PIP, 5-8 

SRCCOM, 5-8 

SYSLIB, 5-11 

system files, 5-1 

VTLIB, 5-11 
Assembly instructions, 5-1 



\ (backslash) character, viii 

BA.OBJ, 4-14 

Bare machine OTS assembly, 5-33 

BAS8K.SAV, 1-4 

BASICE.MAC, 5-47 

BASICE.OBJ, 1-5 

BASICR.MAC, 5-47 

BASICR.OBJ, 1-5 

BASICH.MAC, 5-47 

BASICL.MAC, 5-47 

BASIC/RT-11, 1-3, 1-5 

alphanumeric string capability, 

1-5 
assembling, 5-48 
building from cassette, 2-48 
building from DECpack disk, 2-9 
building from DECtape, 2-20 
building from diskette, 2-31 
building from magtape, 2-41 
building from paper tape, 1-5 
demonstration, 3-18 
floating point math package, 
1-5, 5-49 



BASIC/RT-11 (cont.), 

FPMP assembly parameters, 
5-50 

linking, 5-50, 5-51 

LPS functions, 1-5 

LV-11 package, 1-5 

overlaid versions, 1-5 

nonoverlaid versions, 1-5 

software kit overview, 1-4 

VTll support, 1-5 
BASIC. SAV, 1-4 
BASICX.MAC, 5-47 
BASICX.OBJ, 1-5 
BASNSE.OBJ, 1-5 
BASNSR.OBJ, 1-5 
BASNSX.OBJ, 1-5 
BATCH , 

assembling, 5-9 

linking, 5-9 
BATCH. OB J, 4-14 
BIN:, 5-18 

Bootable magtapes, 4-9 
Bootstrap loader, 

see software bootstraps 
Bootstraps, software, A-1 

see also software bootstraps 
} (brace) , 4-28 
Building FORLIB, 2-6 

from cassette, 2-45 

from DECpack disk, 2-6 

from DECtape, 2-17 
Building from cassette, 

BASIC/RT-11, 2-48 

FORTRAN, 2-44 

RT-11, 2-42, 4-9 
Building from DECpack disk, 2-2 

BASIC/RT-11, 2-9 

FORTRAN IV, 2-5 

RT-11, 2-2, 4-4 
Building from DECtape, 

BASIC/RT-11, 2-20 

FORTRAN IV, 2-15 

RT-11, 2-10, 4-3 
Building from diskette, 

BASIC/RT-11, 2-31 

FORTRAN IV, 2-26 

RT-11, 2-21, 4-6 
Building from magtape, 

BASIC/RT-11, 2-41 

FORTRAN IV, 2-37 

RT-11, 2-32, 4-6 
Building from paper tape, 

BASIC/RT-11, 2-63 

FORTRAN IV, 2-57 

RT-11, 2-49, 4-12 
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Building RT-11 

see RT-11, building 
Building SYSLIB, 5-17 
Building VTLIB, 5-11 



Card reader, installing, 4-23 
Cassette, 

building from, 2-42, 4-9 
<CR> (Carriage return) , viii 
CBOOT, A- 14 
CBUILD, 1-1, 2-48, 4-9 

switches, 4-10 
Changing DUMP default output 

device, 4-32 
Clock rate, 50-cycle, 4-20 
Common OTS modules, assembling, 

5-20 
Compiling PATCHO, 5-10 
Concatenating, OTS modules, 

5-46 
Console devices, serial, 4-16 
CRll card reader, 4-23 
CREF, 

assembling, 5-6 

linking, 5-6 

modifying line count in, 4-31 
CREF. OBJ, 4-14 
Customization, 

special hardware, 4-16 

system, 4-1 
50-cycle clock rate, specifying, 
4-20 



DECpack disk, building from, 

2-2 - 2-10, 4-4 
DECtape, building from, 2-10 - 

2-21, 4-3 
Default output device, DUMP, 4-32 
DEMO.BAS, 3-18 
DEMOBG.MAC, 3-1 
DEMOFG.MAC, 3-10 
DEMO. FOR, 1-3, 3-15 
Demonstration program, 
BASIC/RT-11, 3-18 
foreground/background monitor, 

3-10 
FORTRAN IV, 3-15 
single- job monitor, 3-1 
Density, altering magtape, 4-17 
Device handlers, 1-3 

deleting from system device, 
2-4, 2-14, 2-25, 2-35 
Directory extension program, 

4-14 
Diskette, 

building from, 2-21 - 2-32 
second handler, 4-25 



Documentation , 

conventions, vii 

instructions, vii 
DUMP, 

assembling, 5-9 

default output device, 4-32 

linking, 5-9 
DUMP. OBJ, 4-14 



EAE OTS assembly, 5-41 
EDIT, 3-4 

assembling, 5-5 

linking, 5-5 

reducing size of text window 
displayed, 4-27 
EDIT. OBJ, 4-14 
EIS OTS assembly, 5-36 
EXPAND , 

assembling, 5-6 

linking, 5-6 
Extensions kit, FORTRAN, 1-4 



File size, upper limit, 4-28 
FILEX, 

assembling, 5-8 
linking, 5-8 
FILEX. OBJ, 4-14 
FIS OTS assembly, 5-38 
Floating point math package, 

BASIC/RT-11, 5-49 
Floating vector locations, 4-24 
Foreground terminal, installing, 

4-31 
Foreground/Background Monitor, 

4-34 
FORLIB, 

assembling, 5-30 

building, 2-60 

building from cassette, 2-45 

building from DECpack disk, 

2-6 
building from DECtape, 2-17 
building from diskette, 2-27 
building from paper tape, 

2-57 
building on magtape system, 
2-38 
FORLIB. V2NS, 5-30 
Formatting RK05 disk, B-1 
FORTRAN IV, 1-3 

building from cassette, 2-44 
building from DECpack disk, 

2-5 
building from DECtape, 2-15 
building from diskette, 2-26 
building from magtape, 2-37 
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FORTRAN IV, (Cont.) 

building from paper tape, 2-57 

building the library, 5-46 

demonstration program, 3-15 

extensions kit, 1-4 

linking object modules, 2-59 

software kit overview, 1-3 
FORTRAN IV, assembling 

bare machine, 5-33 

common OTS, 5-20 

EAE OTS, 5-41 

EIS OTS, 5-36 

FIS OTS, 5-38 

FPU OTS, 5-33 

hardware dependent, 5-33 

subscripting modules, 5-30 

V2NS OTS, 5-30 
FORTRAN IV compiler, 

assembling, 5-18 

linking, 5-19 
FPMP assembly parameters, 5-50 
FPMP.EAE, 1-5 
FPMP. EIS, 1-5 
FPMP. FPU, 1-5 
FPMP. OB J, 1-5 
FPMP. MAC, 5-47 
FPU OTS assembly, 5-43 



General building instructions, 

2-1, 4-1 
GT40 display processor, 3-2 



Hardware dependent OTS modules 

assembly, 5-33 
High-baud rate serial console 

devices, 4-16 



LA36, 4-28 

Left bracket, [, viii 
<LF> (line feed) , viii 
LIBR, 1-4 

assembling, 5-7 

linking, 2-53, 5-7 
Libraries, macro, 1-3 
LINK, 4-14 

assembling, 5-7 

linking, 2-53, 5-7 
Link instructions, 5-1 
Linker, see LINK 
Linking, 

ASEMBL, 5-6 

BASIC/RT-11, 5-50, 5-51 

BATCH, 5-9 

CREF, 5-6 

DUMP, 5-9 

EDIT, 5-5 

EXPAND, 5-6 

FILEX, 5-8 

FORTRAN IV compiler, 5-19 

LIBR, 2-53, 5-7 

LINK, 2-53, 5-7 

MACRO, 5-5 

MBUILD, 5-17 

ODT, 5-9 

PATCH, 5-9 



PATCH, 5-9 

PATCHO, 5-10 

PIP, 5-8 

SRCCOM, 5-8 

system files, 5-4 
Linking BASIC/RT-11, 

with overlays, 5-51 

with user functions, 5-51 
5-53 

without overlays, 5-51 
LINKV2, 1-4 
Loader, bootstrap, 

see software bootstraps 
T.ST- . 5-18 



Initializing 

DECtapes, 4-4 

disks, 4-4 
Installing 

card reader, 4-23 

foreground terminal, 4-31 

second diskette handler, 4-25 
Interfacing 

RJS03/4 disks, 4-21 

RP03 disks, 4-21 



KB. MAC, 4-31 

Kit overview, 1-1 



MACRO, 

assembling, 5-5 

libraries, 1-3 

linking, 5-5 

modifying line count in, 4-31 
Magtape , 

altering density, 4-17 

bootable, 4-9 

bootstraps, A-8 - A-13 

building from, 2-32 - 2-42 
4-6 
MBOOT.BOT, 4-6 
MBUILD, 1-1, 2-33 

assembling, 5-17 

file transfer limitation, 4-7 

linking, 5-17 

switches, 4-8 
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MBUILD.MMl, 2-33, 4-6 
MBUILD.MM2, 2-33, 4-7 
MBUILD.MTl, 2-33, 4-6 
MBUILD.MT2, 2-33, 4-6 
Modifying line count in 

CREF, 4-31 

MACRO, 4-31 
Modules, object, 2-52 
Monitor files, 

deleting from system device, 
2-4, 2-14, 2-25, 2-34 
MSBOOT.BOT, 2-33, 4-6 
MTINIT.SAV, 4-7, 4-9 



Object modules, 2-52, 

deleting from system device, 
2-56 
ODT, 

assembling, 5-9 

linking, 5-9 
OLDPIP, 2-51, 4-12, 4-13 
Optimizing system device, 4-33 
0TSV2, 1-4 
0TSV2S, 1-4 
Overview, software kit 

see Software kit overview 



Paper tape 

bootstrap, A-19 

building from 2-49 - 2-65, 
4-12 
PATCH , 

assembling, 5-9 

linking, 5-9 
PATCHO, 1-4, 4-14 

compiling, 5-10 

linking, 5-10 
PATCH. OBJ, 2-51 

PCll paper tape bootstrap, A-19 
PIP, 

assembling, 5-8 

linking, 5-8 

switches, 4-4 
PIP. OBJ, 4-13 
Platter specification, RFll disk, 

4-19 
PREPAS.OBJ, 4-13 
PREXEC.OBJ, 4-13 
PT BUILD, 1-1, 2-49, 4-12 



QCBOOT, A- 17 



RFll disk, platter specification, 
4-19 



RFBTFB.OBJ, 4-14 

Right bracket ] , viii 

RJS03/4 disks, interfacing, 4-21 

RK05 disk, formatting, B-1 

RKll DECpack 
bootstrap, A-1 
building from, 2-2 - 2-10 

RP03 disks, interfacing, 4-21 

RT-11, 

building 8K systems, 4-6 
building from cassette, 2-42 
building from DECpack disk, 

2-2 
building from DECtape, 2-10 
building from diskette, 2-21 
building from magtape, 2-32 
building from paper tape, 2-49 
foreground/background monitor, 

3-10 
monitors, 1-2, 3-1, 4-2 
software kit overview, 1-1 
using less memory than avail- 
able, 4-29 

RTllSJ.OBJ, 4-14 

RTEXEC.OBJ, 4-13 

RTMAC.OBJ, 4-13 

RTPST.OBJ, 4-13 

RXll/RXOl Diskette bootstrap, 
bootstrap, A-5 
building from, 2-21, 4-6 



Second diskette handler, 

installing, 4-25 
Serial console devices, 4-16 
Single-disk systems, accessing 

nonsystem disks on, 4-30 
Single- job monitor, 4-34 

demonstration program, 3-1 
SMEXEC.OBJ, 4-13 
SMMAC.OBJ, 4-13 
SMPST.OBJ, 4-13 
Software bootstraps, 

paper tape, A-20 

RKll DECpack, A- 2 

RXll diskette, A-5 

TAll cassette, A-14, A-17 

TCll DECtape, A-3 

TJU16 magtape, A-9 

TMll magtape, A-12 
Software kit overview, 

BASIC/RT-11, 1-4 

FORTRAN IV, 1-3 

RT-11, 1-1 
Special hardware, customi2:ation 
for, 4-16 
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Specifying 50-cycle clock rate, 

4-20 
SRC:, 5-18 
SRCCOM, 

assembling, 5-8 

linking, 5-8 
SRCCOM.OBJ, 4-14 
Subscripting modules assembly, 

5-30 
Switches, 

CBUILD, 4-10 

MBUILD, 4-8 
Switching between Single-Job and 
Foreground/Background 
monitors, 4-34 
SYSF4.0BJ, 1-1, 1-3, 4-14 
SYSLIB, 1-3, 4-14 

assembling, 5-11 

building, 5-17 
SYSMAC.8K, 1-1, 1-3, 4-13 
SYSMAC.SML, 1-3, 4-13 
System, 

customization, 4-1 

device, optimizing, 4-33 

files, 1-1 

macro libraries, 1-3 

programs, 1-1, 1-3 
System files, 

assembling, 5-1 

linking, 5-4 
System subroutine library, see 
SYSLIB 



.UNLOAD command, 4-33 

using with foreground active, 

4-33 
Uparrow, f , viii 
Upper limit, file size, 4-28 
User functions, BASIC/RT-11, 

5-51 



V2S OTS assembly, 5-31 
Vector locations, floating, 

4-24 
VTll, 

changing floating vector 
locations, 4-24 

display handler library, 5-11 

display processor, 3-2 
VTHDLR.OBJ, 1-1, 1-3 
VTLEDT.OBJ, 4-14 
VTLIB, assembling, 5-11 

building, 5-11 
VTMAC.MAC, 1-1, 1-3, 4-13 



TAll cassette bootstrap, A-14 
CBOOT, A-14 
QCBOOT, A- 17 

<TAB> character, viii 

TCll DECtape bootstrap, A-2 

TJU16 magtape, 

altering density, 4-18 
bootstrap loader, A-9 

TMll magtape, 

altering density, 4-17 
bootstrap loader, A-12 
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on a Software Performance Report (SPR) form. If you 
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Did you find this manual understandable, usable, and well-organized? 
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°" required for use of the software described in this manual? If not, 
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